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ABSTRACT 


This thesis examines the repair workload forecasting for depot level repairables 
(DLR’s) managed by the Aviation Supply Office (ASO) and overhauled by Navy 
Aviation Depots (NADEPs). 

ASO was visited to gather actual and forecasted data on DLR repair 
workloads. Data was also obtained from the Navy Aviation Depot Operations 
Center. An analysis of policies and procedures used by ASO in preparing workload 
forecasts was conducted. 

Recommendations are made to improve the management of depot level 


repairables. 
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I. INTRODUCTION 


A. BACKGROUND 

This thesis will examine the steps used by the Aviation Supply Office (ASO) 
to forecast the repair workload for Depot Level Repairables (DLRs). The workload 
forecast for DLRs, as used in this thesis, refers to the number of units of not-ready- 
for-issue (NRFI) DLRs that will have to be successfully repaired at a Navy Aviation 


Depot (NADEP) in order to meet forecasted demands for that DLR. 


B. OBJECTIVES 
The objectives of this research are to: 


1. Describe the policies and procedures used by ASO to forecast repair 
workload for aviation DLRs. 


2. Examine the effects of forecasting DLR workloads using the policies and 
procedures currently in use at ASO. 


3. Describe the forecasting cycle currently used at ASO. 

4. Examine each segment of the computation for forecasting of the DLR 
workloads to identify possible alternatives to current procedures and to 
improve these forecasts. 

C. METHODOLOGY 

The initial literature search revealed numerous Navy Instructions and Defense 
Logistic Studies Information Exchange (DLSIE) reports that stressed the need for 
the Navy to more effectively manage DLRs. However, these studies did not address 


the specific issue of how to forecast DLRs workload at ASO. 


Forecasted and actual data was collected by visiting ASO. Two visits were 
made to gather information concerning the policies and procedures used by ASO 
in DLR’s workloading. 

Two Naval Postgraduate School theses covering DLRs were also reviewed to 
gain a better understanding of the repairables cycle and to identify possible ways 


for forecasting of the DLRs workload. 


D. CHAPTER OUTLINE 

Chapter II gives a background about ASO’s mission and its organizational 
structure. 

Chapter III presents a description of the demand forecasting procedures at 
ASO. A detailed explanation of each segment of the ASO DLRs workload 
forecasting process is given to provide the reader with an understanding of 
complexities involved. This begins with the establishment of the need for repair, 
determination of quantity location and ending with the return of a completed 
repaired carcass to the supply system in a ready for issue (RFI) condition. 

Chapter IV identifies problems that have contributed to errors in the 
forecasting of DLR’s workloads and analyzes the data collected from ASO and the 
Navy Aviation Depot Operations Center. 

Chapter V is an executive summary of the problems and offers 


recommendations based on the analysis of Chapter IV. 


II]. CURRENT MISSION AND ORGANIZATIONAL STRUCTURE IN ASO. 


A. MISSION 

ASO is responsible worldwide for the procurement, inventory control, and 
distribution of Navy and Marine Corps aviation spare parts, systems, and related 
equipment. The "ASO Strategic Plan" [Ref. 1, pg. 6] describes ASO’s mission: "to 
plan, develop, employ, and control systems which provide worldwide material support 
to Naval aviation. This includes proactive use of integrated logistics data to identify 
and establish the most effective support options, and creative leadership in the 
employment of new technologies and decision tools to obtain readiness and 
sustainability for military aviation in peacetime and wartime". On the other hand 


ASO’s mission can be summarized as follows. 


1. To buy spare parts for Navy and Marine Corps aircraft. 
2. Determine requirements. 


3. Procure and allocate. 


About 5000 aircraft including every type of Navy and Marine Corp aircraft, 
helicopters, and trainers are supported by ASO. Spare parts are managed by 
inventory managers. They analyze demand, receive the requisitions from fleet, and 


establish repair requirements [Ref. 2]. 


B. ORGANIZATION 
As it is seen in the Figure 2-1, ASO reports to both the Naval Air System 
Command and the Naval Supply Systems Command. The Naval Air Systems 


Command provides "program control" including: 


1. Technical direction 
2. Logistics planning 


3. Maintenance policy 


Command authority comes from Naval Supply System Command. This 


authority includes: 


1. Functional direction 
2. System planning 


3. Supply policy 


As seen in Figure 2-2 and Figure 2-3, there are five directorates and two 
offices in ASO. Under the "Operations Directorates," note that Weapon 
Management (WM) Division is specifically responsible for the management of items 
within certain weapon systems. Each of these branches is organized around the 
specific aircraft’s Original Equipment Manufacturer (OEM). Main responsibilities 
of these branches were described by Tom Sayen, an Inventory Manager (IM) at 
ASO, as below [Ref. 2]: 

1. Keep readiness of aircraft high. 


2. Budget for spare parts for future years. 
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Figure 2-2: ASO organization (Adopted from "Navy Brickyard") 
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Figure 2-3:Detailed ASO organization (Extracted from "ASO Structural and 


Staffing Directory, Sept. 1988) 


3. Support new systems as they come along DOD says have to going to support 
helicopter or aircraft for a specific year. 


4. Provide part support for new helicopter and aircraft systems as they come in 
to the service, develop near term procurements requirement and establish 
longer term inventory levels. 


5. Make all procurements. 


C. SIZE AND SCOPE 

The ASO compound is the largest employer in Northeast Philadelphia. It is 
a very big and complex business. There are seven commands which employ a total 
of more than 6500 employees. The total payroll is about $200 M. [Ref. 3] 

ASO alone employs approximately 2000 employees. A major function of ASO 
is Inventory Management of Aviation Material. This includes analyzing demand, 
receiving the requisitions from the fleet, positioning and buying materials through 
the contracting department to support aircraft availability. 

ASO’s detailed organizational structure is seen in Figure 2-3. It is obvious that 
the most important part of the organization is the "Operations Directorate." This 
department is supported by four other directorates plus two main offices, the 
“Command Support Office", and the "Consolidated Civilian Personnel Office". 

On the other hand, the main responsibility of ASO is to manage aviation 
material. The capacity is measured in both item and dollar values: 252,257 items 
and $16.7 Billion in 1988 [Ref. 3]. 

See Figure 2-4 for detailed information about the comparison of the 


repairables and consumables. 
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"Navy Brickyard as of 1989") 


Figure 2-4: ASO Inventory (Extracted from 


III. RELATIONSHIP BETWEEN ASO FORECASTING ACTIVITIES AND DEPOT LEVEL 


REPAIRABLES REPAIR WORKLOAD 


A. REPAIRABLES AND ITS IMPORTANCE 


An item is classified as a repairable rather than a consumable item, if it is: 


1. Less expensive to repair than to purchase a replacement, 

2. Faster to repair than to purchase or, 

3. No longer available from commercial industry and can be repaired [Ref 4, 
p. 1-1]. 

This is a general definition of a repairable but greater details will be furnished 
in the discussion of the assignment of the Source, Maintenance and Recoverability 
codes. 

Repairables management is important because a change has occurred in recent 
years in the type of material managed by Navy Inventory Control Points (ICP). As 
weapon systems became more sophisticated, the equipment components and related 
parts necessary to sustain them also became complex and specialized. Defense 
systems are now being constructed in modules that are subsystems of the total. If 
a part fails, the entire module that contains this part is removed and replaced, 
because defective modules are expensive and normally entail a long lead time to 
procure. They must be repaired and returned quickly to the shelves of the supply 
system if the fleet is to be maintained at its desired level of readiness [Ref. 4, p. 1- 


1]. 


10 


The Aviation Supply Office (ASO) is responsible for about 73,155 aircraft 
repairables [Ref. 3, p. 26] with an approximate annual repair cost of $901 million 
[Ref. 3, p. 15]. Expenditures of this magnitude call for a high level of attention by 
the Inventory Managers and responsible staff personnel of the ICP’s. This attention 
is required in order to effectively control the material movement and the item repair 
[Ref. 4, p. 1-2]. 

At ASO, the inventory management of aviation repairables is assigned to the 
Weapon Management (WM) and Weapon Control (WP) Divisions. These two 
divisions are in the Operations Directorate (OP). WM is responsible for the 
material support of aircraft to maintain maximum readiness, availability and 
maintain accountability. WP is responsible for developing and implementing policy 
to assist WM in the management of the different weapon systems. The term 
"Inventory Manager" as used in this thesis encompasses both the Inventory 
Management Specialist (IMS) in WM and the Logistics Management Specialist 
(LMS) in WP. 

The Repairables Management Branch is under the WP division in the 
Operations Directorate. It is divided into three areas of responsibility [Ref. 4, p. 1- 
3, 1-4): 

1. Requirements Determination 

Participate in the development, revision and implementation of rework- 
program plans, methods and procedures. Assist in the development of rework and 
modification budget requirements and estimates. Assist in the development and 


implementation of automated programs for repairable item rework management. 
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Review proposals for commercial rework actions. Assist in the preparation of Depot 
Maintenance Interservice Support Agreements (DMISAs). 
2. Weapon System Coordination 

Perform liaison monitoring functions relative to rework production 
requirements and progress for specific weapons. Assure that production 
requirements are being or will be completed on schedule by Navy, interservice, or 
contractor maintenance facilities. Participate in the transition from commercial to 
Navy rework capabilities for designated weapon systems. Monitor the development 


of Navy rework capabilities. 


3. Rework Program Support 
Develop and implement programs insuring the availability of industrial 
capacity to support requirements projection. Develop rework program budget 
requirements and recommend fund distribution actions. Assist in the determination 
of rework facilities for specific or planned rework requirements. Coordinate the flow 
of unserviceable assets to rework activities to assure effective support of induction 


schedules. 


B. LEVEL OF REPAIR ANALYSIS (LORA) 

The LORA is an analytical technique which uses both economic and 
noneconomic evaluations to establish whether the item is going to be repaired or not 
by asking two questions; If repaired, which maintenance level (organizational, 


intermediate, or depot level) is responsible? Or should the item be discarded? 
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LORAs are an important part of the Integrated Logistic Support (ILS). The 
flowchart for one type of LORA analysis is shown in Figure 3-1. 

The purpose of a LORA is to determine the least costly repair or discard 
alternative for performing maintenance and to influence the design of equipment 
accordingly [Ref. 5, p. HI-7]. 

In addition to deciding whether an item should be considered as a Repairable, 
a determination is made about the level of repair at which this repair will occur. 
This decision, like the decision to classify an item as repairable, is made on the basis 
of the maintenance plan of the applicable Hardware Systems Command (HSC) or 
its designated agent. The Level of Repair is coded in the UICP Master Data File 
DEN DO13B, the Repair Maintenance Code, an element of the SM&R Code. 

The maintenance levels are defined in below [Ref. 4, p. 1-12]: 

‘1 Organizational Level 

The lowest level, where the simplest repair will take place, is the 
organizational level. An organizational level repairable item is one that can be 
repaired where it is used; i.e., in a squadron afloat or ashore. 

2. Intermediate Level 

The second level of repair is the intermediate level. Intermediate level 
repairable items managed by ASO are repaired by the carrier’s Aviation 
Intermediate Maintenance Department (AIMD) or sent to a shore Intermediate 


Maintenance Activity (SIMA). 
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LEVEL OF REPAIR ANALYSIS (LOMA) 
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Figure 3-1: Level of Repair Analysis (Extracted from Ref.5) 
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3. Depot Level 

The third and highest level of repair is the depot level. A depot level 
repairable item must be sent to a Navy or Commercial Designated Overhaul Point 
(DOP) when the organizational or IMA level cannot do or complete the repair. 
Navy DOPs, such as Shipyards or Industrial Naval Air Stations (INASs), are often 
referred to as "organic depots" that is, in-house activities. 

This thesis focuses on the workload forecasting for "organic depots." 
Note that these organic depots, also known as Navy Aviation Depots (NADEPs), 
are not controlled by ASO. Instead, they come under the Navy Aviation Systems 
Command (NAVAIR). 

The repair related costs that must be considered for a depot level 


repairable includes many variables, such as: 


1. Packaging the item for return to the supply system after repair. 
2. Shipping cost, 
3. Receiving cost, 


4. Screening, and entering item into the stock point before going to the 
NADEP, 


5. Storage cost, 
6. The cost of issuing the repairable from stock to the repair area, 
7. The cost of repair site activation, 


8. The capital investment and support costs at the repair activity for tooling and 
test equipment, 


9. The cost of hiring and training maintenance personnel, 
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10. The cost of acquiring technical documentation, 


11. Miscellaneous management costs incurred at all levels. 


C. THE DEPOT LEVEL REPAIR CYCLE 
The Depot Level Repair Cycle is divided into four phases. Figure 3-2 shows 
the general flow of material through the repair cycle. Figure 3-3 illustrates how the 
work is done. 
Every segment of the Depot Level Repair Cycle is described in Ref. 4 [pg. 1- 
28,29,30} as below. 
1. Exchange Process 
The total repair process can be thought of as a circular system where the 
unserviceable unit enters in "F" condition and through system recommendations 
(made by the BO8 operation that compares requirements and assets and/or 
Inventory Manager decisions), is repaired and returned to stock in "A" condition to 
be reissued. Figure 3-2 indicates the general flow of material around this circuit 
managed by ASO. This diagram shows the repair cycle beginning when the 
unserviceable unit is turned in. The not ready for issue (NRFI) piece of equipment, 
referred to as a carcass, is turned is requisitioned. This section of the diagram is 
termed the "Exchange Process”. 
2. Retrograde and Storage 
The next section of the repair cycle is called "Retrograde Processing". 
This term refers to the section of the repair cycle beginning when the Maintenance 


Action Form (MAF), indicating that the item is beyond the capability of 
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Figure 3-2: Repair Cycle (Extracted from Ref.7) 
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Figure 3-3:Depot Repair Cycle (Extracted from Ref.7) 
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organizational or intermediate maintenance, is prepared by the ship or squadron, 
and ending when the material is received at a DOP or Collection Point in "D", "E" 
or "F" condition. The material will be held until it is needed. See Figure 3-4 to 
understand the retrograde cycle. 
3. Repair 

Depending on the asset status of the item, the carcass can be scheduled 
for repair right away or it can be held at a collection Point/Industrial Naval Air 
Station (INAS) for repair at a future date. When a requirement is generated for a 
unit in "D", "E", or "F" condition, the carcass enters the "Repair Segment" at either 
a commercially operated repair center or a Naval Repair Facility. The objectives 
of both the Navy (Organic) and Commercial (Nonorganic) DOPs are the same but 
the record keeping and transaction item reporting (TIR) that result are somewhat 
different for these two types of facilities, as will be discussed later. Figure 3-4 shows 
both retrograde and repair cycle. 

4. Return to RFI 

The final segment of the repair cycle is the "Return to RFI" portion where 
the unit is repaired and becomes available for issue to satisfy RFI requirements. In 
the event an item is urgently needed, it can be diverted as it comes off the repair 
line and sent directly to an end user rather than being processed into storage. 

Notice that the ICP personnel responsible for repair are located in the 
center of the ona cycle. This is because the decisions made by these personnel 
based on the information available to them will determine the events that take place 


during the repair cycle. 
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D. 


UNIFORM INVENTORY CONTROL PROGRAM (UICP) 
Ref. 6 describes the UICP below: 


The series of computer files, programs and forms used by the Inventory 
Control Point (ICP) item managers in the management of items falls under 
the Automatic Data Process (ADP) umbrella known as UICP. It is used at 
all Naval Supply System Command (NAVSUP) ICPs for managing wholesale 
supply system inventories. 


The UICP covers every major supply management function performed by 
the ICPs. Fleet Material Support Office (FMSO) under the direction of 
NAVSUP is responsible for the system design, ADP analysis, programming and 
documentation of UICP. In this section I will examine major UICP files, 
programs and forms associated with the inventory management function and 
how they are used. 


The ICP material is broken into groups identified by cognizance symbols, 
commonly called cogs. Cogs are two position codes that are used for internal 
Navy purposes to identify the method of wholesale funding, the applicable ICP 
exercising supply management and to some degree the type of material. For 
example, 1R cog represents aviation consumable and field level repairable 
material; 2R, ASO aviation depot level repairable material; etc. The odd cogs 
represent Navy Stock Fund (NSF) financing, while the even cogs are 
appropriated funds financed. Approximately 98% of the items at SPCC are 
NSF financed, while only 72% at ASO. 


The cognizance symbol breakdown is important to UICP for several reasons. 
First, parameter values set by the ICP to determine inventory requirements 
levels can be varied by cog. Second, budgets are generally built by cognizance 
symbols or combinations of cogs, so UICP generates budget formulation data 
by cog. Third, numerous statistical reports are broken by cog to satisfy 
management interest. UICP has a 4-digit capability. The first two digits of the 
4-digit cog are the items cognizance symbol described above, while the second 
two digits are alpha numeric symbols assigned at the discretion of the ICP. 


In addition, UICP uses a breakdown of the material into groupings called 
Marks. The mark assignments are made by UICP in order to select 
appropriate forecasting and inventory levels computation techniques for 
repairable and consumable items. There are five Mark categories, and all five 
are applicable to all Navy managed wholesale cogs. 
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E. UICP FILES USED IN REQUIREMENTS DETERMINATION 
There are five files used by the UICP described and seen in Figure 3-5. 
1. Master Data File (MDF) 

The MDF contains data relating to all ICP managed, stocked items, and 
to certain HSC items where the HSC simply uses the ICP MDF as storage file for 
data. 

This file contains information about the following characteristics: Asset 
position, requirements, observation of demand, carcass returns, lead times, and 
repair turnaround times (RTAT) as well as forecasts (averages) for each item in the 
UICP system. [Ref. 4, p. c-6] 

2. Repairables Management File (RMF) 

The RMF is a relatively new file designed to assist the management of 
Depot Level Repairables (DLRs) items. This file contains many data elements 
representing item characteristics and data elements which were formerly in the 
MDF. 

An entry in this file is established for each DLR item. For the purpose 
of requirements determination, we are interested in only those elements associated 
with systems inventory levels and procurement/repair determination, i.e., those 
elements used to describe organic and commercial repair performance such as 
inductions, completions, surveys, times, etc. The RMF is an on-line file whose 


primary entry key is the NIIN [Ref. 6, p. 3-12]. 
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3. Planned Program Requirements (PPR) File 
The PPR file contains an entry for each NIIN that has one or more 
planned requirements or reservations established. 
Planned Requirements include any known or anticipated, funded or 
unfunded project or program related requirement which cannot be predicted within 
the UICP Cyclic Levels Forecasting techniques including special protection levels of 


stock [Ref. 4, p. c-7]. 


4. Due-in/Due-out File (DDF) 
The DDF contains an item entry for each outstanding supply action 
affecting assets in the wholesale systems. These outstanding supply actions are 
identified by document identifier codes (DIC) and include requisition referrals to 


a stock point (DIC A4), supply directives to move materials from a TIR stock point 


DATA 
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PROGRAMS 


REQUIREMENTS 


DETERMINATION O55 
PROGRAMS (CARES) 


selezton} 





Figure 3-5: UICP Files (Extracted from Ref.6) 
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to a non-TIR activity (DIC A2), procurement (DIC DDS), movement of material 
into and out of the repair process (DIC BS1) and deleted through several UICP 
applications, including the TIR application B04. This file is random access keyed 
to the NIIN [Ref. 6, p. 3-14]. 
5. Inventory History File (IHF) 
The IHF is a tape file, unlike the previously mentioned files. This file is 
a historical record for each item of the past eight quarterly and five annual 
observations of system and activity inventory data, such as recurring demands, 
carcass returns, assets, backorders, lead times and turnaround times. The data 
elements in this file are updated each quarter during the running of the UICP Cyclic 
Levels and Forecasting (D01) application. The primary entry keys are NIIN and 
Family/Group Code [Ref. 6, p. 3-14]. 


F. CURRENT REPAIR FORECASTING AT ASO 
To be able to forecast repair requirements, it is necessary that we compare 
the total number of requirements against the total assets available to meet those 
requirements as seen in Figure 3-6. Assets are; RFI /On Hand, Due In/On 
Procurement, and Due In/On Repair. This is done in several steps: 
1. Determining requirements of system. 


2. Reviewing requirements against available asset (RFI on hand, asset in repair 
cycle, and assets in the procurement pipeline). 


3. Recomputing the repair workload. 
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1. Determining Requirements 
Requirements are determined based upon the carcass returns as seen in 
Figure 3-7 using three ranges for computation: 
a. Long Range Requirement Determination (2-5 Years) 

Long Range Requirements are determined on a 2 to 5 year basis 
depending on the range of requirements. "B08 5 year forecasts" are produced in 
conjunction with the eight quarter forecast annually. This computation provides line 
item requirements forecasts in quarterly increments. 

b. Mid-Range Requirement Determination (1 Year/4 quarter) 
This computation is performed semi-annually to produce 1 year of 


requirements in quarterly increments. 


c. Short Range Requirements Determination 
This computation is done by UICP program B08 for weekly and 
quarterly requirments. The B08 program is run semiannually to obtain requirements 
forecasts the next two quarters. 
2. Classification of Repair Requirements 

Repair requirements for repairable aviation components are managed 
under the programs described in the following paragraphs: 

a. Closed Loop Aeronautical Management Program (CLAMP) 


CLAMP is a program designed to provide intensified management 
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for selected, critical ASO managed repairables. The two prime futures of this 
system are discipline and accounting, exercised within all levels of the aviation 
maintenance and supply system [Ref. 4, p. 3-40]. 


The CLAMP selection criteria are described in Ref. 5 as below: 


1. The item must be part of a designated critical or front line weapon system. 
2. The item must be an ASO managed depot level repairable. 


3. Procurement cost of the item must exceed $10,000 (unit price) or annual 
repair cost must exceed $100,000. 


4. The item must have a high NMSCS/PMCS rate. 
b. HI-Burner 

This is an ASO unique repairables management program for these 
2R, 8R, and 4Z Cog families that have an annual rework requirement of $80,000 
or have a quarterly demand for 25 or more units. In addition, chronic NORs items 
which do not fit the above criteria may be included in Hi-Burner program. 

The program’s basic intent is to match the output of the repair 
process to the requirement rather than use the repair process to create shelf stock. 

Hi-Burner levels the repair requirement so that the Naval Aviation 
Depots (NAVDEPs) are provided with a stable requirement and future forecast. 
This helps the NAVDEPs to minimize peaks and valleys in production planning and 
effectively utilize their capabilities and trade skills. 

Items are selected for the Hi-Burner program by the inventory 
manager based on the latest Hi-Dollar stratification and/or quarterly demand. For 


these items, the latest Consolidated Stock Status Report (CSSR) pages and Cyclic 
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Data Sheets are analyzed. Computations involving asset disappearance are prepared 
along with other data such as carcass regeneration and quarterly demand. This 
information is formatted in accordance with an ASO/WLR instruction. 

The items are reviewed by WLR and SC/WL reviewers. The 
requirements are sent to the NARFs for review prior to a semi-annual workload 
conference. At the conference, requirements are negotiated and become the 


NARF’s production requirement for the quarter [Ref. 4, p. 3-41, 3-42]. 


c. B08 Cyclic Repairables Management 

B08 is a program which computes repair requirements for aviation 
depot repairable items using a computerized set of equations and decision rules. 
This computation is applied to those aviation DLRs not in the CLAMP or HI- 
BURNER program. B08 produces repair recommendations for Navy DOPs, referral 
order recommendations for items to be repaired commercially or at non-TIR 
activities, and redistribution recommendations when a DOP needs carcasses that 
are located at another DOP or supply activity. As part of the UICP system at ASO, 
B08 computes the total system shortfall which is provided to the repair activity in 
the form of production and induction requirements. B08 also computes system 
repair requirements and transmits those requirements to DOPs each week [Ref. 5, 
p. XI-2]. 

B08 repair requirements are divided into four Urgency of Need 


Levels as described in Ref.4 [p. 3-8,3-9]: 
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(1) Level One 
This level represents the most critically needed quantity. 
(2) Level Two 
This level represents the second most critically needed quantity. 
(3) Level Three 
This is the next most critical repair quantity. 
(4) Level Four 

This is the lowest priority repair quantity. 

See Figure 3-8 for more detailed information about the B08 
Level Computations. 

Additionally, B08 runs the Rework in Warranty (RIW) programs 
and 1R Cog Repair Programs. RIW program was established for any specific 
aircraft systems that are experiencing technical or design instability and increased 
repair costs. A selected number of the repairables from the system 
population are placed into the RIW program and operations data are recorded by 
the manufacturer’s serial number. IR Cog Program, is managed by ASO in 
coordination with the Naval Aviation Logistics Command (NALC). Normally 1R 
Cog consumables are not repaired at the depot level, but depot repair may be 
required in exceptional situations [Ref. 5, p. XI-2]. These two activities are not 
going to be discussed in this thesis. 

3. Repair Workload Forecasting 
Forecasted demand based on the carcass returns (or determined 


requirements) is automatically converted to workload at ASO. 
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BO6 LEVELS COMPUTATION . 


LEVEL ONE 


Backordera 
Priority One 
NUCS/PHCS 
Special Approved Frojects 
= Production Requirement (Syatem RFI Deficit) 
DOP Fercent Support Factor (F8SFs DEN F029) 
DOP Production Requirement 
Survival Rate (F009) 
- DOP in Frocese (Condition Coda H) 
= DOP Uncovetrained Ioduction Requirement 
Conatrafloed to following Elements: 
Capability (FOLGA/B) 
Not-Ready-For-Issve (NRFI) in condition codes D, FE, and F at DSP 
DOP Capacity (B095) 
= DOP Induction Requirement 


LEVEL THO 


Backordere 
End uae 
Froject Coda 705 
Non Reportere' Fund Code 26 (OSE deficiencies pre 1 April 66) 
+ Funded Reservatioos continually due other than purpose code L and W and 
Nobilieation (Project Code P__) 
- RFI (Leas D/O) Condition codes A/B/C — All purpose codea except Codea 
L, W and T 
= Production Requirement (Syatem RFI Daficit) 
x DOP FSF 
= DOP Froduction requirement 
Survival Rata 
- Balance in-process from level one 
= DOP unconstrained induction requirement 
Constrained to following elements 
Capability 
Balance NAFI from Level one 
Balance capscity from Level one 
= DOF Induction Requirement 


LEVEL THREE 


Reportera’ Fund Code 26 Backorders 
+ Funded reservations due during RIAT (BOL2E x 9 deyse plus evrrent date) 
+ Hcbilization requiresenta 
Funded reservations with Froject Code P  _ 
Acquiaition War Reserve (DEN B028C) 


Figure 3-8: B08 Level Computation (Extracted from ASOINST 4000.30B) 
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Demand during RTAT (DEN B023II) 
Balance asaets from level two 
DDR(except: purpoae codea L and W), FIR Documenta, and contract dues achedu 


for delivery during RTAT 


= Production Requirement (System RFI deficit) 


DOP PSF 
DOP Production requirement 
Survival Rate 
Balance in-process from level two 
DOP unconstrained induction requirement 
Conatrained to following elements: 
Capability 
Balance NRFI from level two 
Balance capacity from level two 
DOP induction requirement 


LEVEL FOUR 


Funded reservations due during Repair Objective (RO) (RIAT plus variable 
number of daya predicated by Budget Execution Plan) 


ERQ (DEN BO21A) plus safety level (DEN BO19B — BO23iII) 


+ MAX or 


& 


RO demand 
Balance assets and due-in from level three 
Contract dues scheduled for delivery during Repair Objective 
Production requirement (Syatem RFI Deficit) 
DOP PSF 
DOP Production Requirement 
Survival Rate 
Balance in-process from level three 
DOP unconstrained induction requirement 
Constrained to following elements: 
Capability 
Balance NRFI from level three 
Balance capacity from level three 
DOP Induction Requirement 


Figure 3-8: B08 Level Computation (Continued) 
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The BO8 operation prepares a "DOP eight quarter workload forecast" 
that is forwarded to the DOPs. The same program also generates a five year 
rework forecast for input to A/O B21 Program Data Expansion. This five year 
forecast is used in forecasting of program-related piece part requirements and 
repairable subcomponents. 

The five year forecast is developed by determining a gross quarterly RFI 
requirement, offset by RFI on hand and due in. The gross repair requirement is 
applied to available carcasses to arrive at a net repair requirement. The quarterly 
demand forecast is determined by the entry in DEN BO74. Planned requirements 
are assigned to the quarter when they are due, unless they are currently due in, 
which case they are assigned to the first quarter. Backorders and Acquisition War 
Reserve are also added to the first quarter’s requirement. 

On-Hand RFI are considered here to mean assets with Condition Codes 
A, B, C, D, M. This quantity is reduced by the amount of Due-Out RFI and is 
considered available for the first quarter. Due-In RFI material is assigned to the 
quarter in which it is due. 

RFI assets are subtracted from the RFI requirements to obtain the gross 
repair requirement for each quarter. The detailed information about this 
computation is shown in Figure 3-4. If assets are greater than requirements in any 
given quarter, the net repair requirement is set to zero and the excess assets are 
carried to the next quarter. 

To determine what portion of the gross repair requirement can be 


repaired, carcass availability must be determined. The first element in this forecast 
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is the RFI Regenerations, using program values expected for each quarter. Any 
Due-In NRFI is factored by the Repair Survival Rate (RSR) and added to the 
availability in the quarter it is due. On-Hand NRFI is reduced by the Due-Out 
NRFI. The result is multiplied by the RSR and then added to the first quarter’s 
availability. 

These forecasts can then be used to generate a Rework Forecast. The 
Rework Forecast will be equal to the net repair requirement unless the net repair 
requirement exceeds the carcass availability. In this case, the Rework Forecast is 
set to the carcass availability. Any excess carcasses in one quarter are carried over 
to the next quarter. 

UICP automated rates are not the optimum tool for workload forecasting. 
These rates are based on total demand, not on just carcass generating demand and 


wearout/survival rates (which tend to be conservative) [Ref. 7, p. 4]. 


a. Organic DOP Workload Forecasting 


DOP Workload is forecasted semiannually. After the IM has 
prepared the information of the type shown in Figure 3-6, the level schedule 
program is run, and the results are discussed during the workload conference which 
is held one month before the real schedule has to be started. The conference sets 
a firm minimum quarterly production schedule for each depot’s level-scheduled 
program. The net requirement found above is used in determining a DOP workload 
forecast. The forecast is computed for the entire family and cites the NIIN of the 


family head. Individual family members within a family do not receive a DOP 
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workload forecast. Each reporting DOP will be assigned a "fair share" of the system 
net requirement over the next eight quarters by application of the percent support 
factor (F029) [Ref. 4, p. 4-10]. 

The DOP workload forecast will be constrained to NRFI asset 


availability as shown below: 


DOP Asset Availability = ( Carcasses On Hand * RSR ) + ( Sys. RFI 


Regeneration * DOP Sup. Fac.) 


If a DOP has insufficient assets for a quarter, its workload forecast 
is set equal to the available assets and the unsatisfied requirement is assigned to 
the closest DOP with sufficient excess assets. 

A listing will be made in family/NIIN sequence to report the DLRs 
to each Navy DOP. This listing will include the eight quarter repair forecasts, 
Repairable Identification Code (RIC) of the DOP, Family Group or Item 
Identification Code, replacement price, unit repair cost, and LRC of the Inventory 


Manager. 


b. Commercial DOPs 


Commercial repair requirements at ASO are manually determined 


using procedures established at that ICP. Annual schedules are administered by 


ASO, PCO and DCAS/NAVPRO ACO. A major difference between Navy and 
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Commercial repair is that Commercial Repair provides less TIR information to the 
UICP system. 

Items under a current commercial overhaul contract are usually 
shipped to the contractor in accordance with the Master Repairable Item List 
(MRIL) direction. Low value/low volume contract items may not be listed in the 
MRIL and carcass positioning at the commercial DOP is done through manual 
redistribution actions. In some cases, where organic repair capacity is insufficient, 
an item is augmented with a commercial contract. Augmented support contracts 
have carcasses manually directed to the commercial contractor by the Inventory 
Manager. Contractors initiate repair action in accordance with the contract 
provisions. 

The BO8 workload forecasting procedure discussed above (that 
produced a listing of workload forecasts for Navy DOPs) also produces a listing of 
the repair requirement forecasts for those items to be repaired at Commercial or 


Navy Nonreporting DOPs or for items with no DOP assigned. 


c.  Interservice Repair 
Workload forecasting of Interservice Repair is a manual effort at 
ICP, although BO8 will provide a Workload Forecast for Navy items that are to 
be repaired by other services under Depot Maintenance Interservice Support 
Agreements (DMISAs) and Wholesale Interservice Supply Support Agreements 
(WISSAs). 
DMISA items are identified by the presence of "QDMISA" in DEN 


FO16. The Inventory Managers are required to provide requirements justification 
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to the Weapon Policy Repairable (WPR) branch. DMISA managers negotiate firm 
production schedules with the repair agent at quarterly or semiannual conferences. 
The requirements are then negotiated with the other service. These negotiations 


include the following considerations: 


1. Carcass availability, 
2. Past performance of the item (survey rate, turn around time), 
3. Piece part availability, and 


4. Capacity of facility (number of test benchs and trained maintanence people) 


WISSAs are negotiated by ASO with other Military Services to 
provide support on specific weapon systems. The agreements basically provide 
support under a credit/exchange procedure. The supporting activity provides 
complete support. 

ASO’s Organic, Interservice and Commercial activities regardless of 
either dollar value, unit numbers and NSNs cover more than 57 % of total 
activities as shown in Figure 3-9. 

We are going to focus our study on aviation DLRs which are 
repaired by Navy organic DOPs. 

(1) The Repair requirements Priority 

Repair requirements are prioritized for repair at NADEPs each 


week in the following sequence: 


1. B08 Level 1 requirements. 
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Figure 3-9: ASO Activities (extracted from Ref. 3) 
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2. CLAMP requirements (which will be treated as Level 1 requirements). 

3. BO8 Level 2 requirements. 

4. HI-BURNER requirements (which will be treated as Level 2 requirements). 
5. B08 Level 3 requirements. 

6. BO8 Level 4 requirements. 


The procedures after computation of all repair requirements 
are described in Ref. 5 [p. XI-7] as shown below: 


For all aviation material except 6R Cog, ASO will transmit repair directives 
with the document identifier BSS as seen in the Figure 3-10 via AUTODIN to 
the NARFs and the Naval Avionics Center (NAC) in Indianapolis, Indiana 
before midnight each Friday. If the midnight deadline cannot be met, ASO 
will notify NALC and the repair activities by telephone or AUTODIN and give 
them the anticipated transmission time. If ASO is unable to transmit repair 
requirements or must abort a transmission, it will notify the NALC and repair 
activities to reuse the previous week’s repair requirements. If a repair activity 
cannot process repair directives automatically, ASO will transmit Level 1 
requirements via telephone on Monday. 

Four types of BSS repair directives are used to assign work to aviation depots: 


1. Cyclic Repair Requirements generated by B08 (NWS), 
2. Interim Repair Requirements (NWR) 
3. CLAMP Requirements (NWC), and 
4. HI-BURNER Requirements (NWH). 
Upon receipt of 2R, 8R, 4Z, 8N Cog BSS repair directives, each NARF will 
input the repair directives to the Weekly Induction Scheduling (WIS) program, 


which determines the repairable assets that will actually be inducted at the 
repair activity. 
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Figure 3-10 


IV, ANALYSIS OF ASO AVIATION DLR WORKLOAD FORECASTING ERRORS 


A. GENERAL 


Forecasting NRFI repair requirements is a critical responsibility of ASO and 
is done for each weapon system separately. 

Accurate forecasting is a key repair efficiency factor because it helps minimize 
repair part inventories and improves allocation of technical labor. Both ASO and 
DOD save money in parts and labor by trying to closely match requirements to 
actual system needs. The two measures of forecasting accuracy are dollar costs and 
carcass flow. We will focus our analysis on carcass flow by comparing forecasted 
with actual requirements during the first, second, third and fourth quarters of fiscal 
year (FY) 1989, and the first and second quarters of FY 1990. 

Inaccurate forecasting also means that ASO may run out of DLR or have 
excess aviation DLR repair funds. If ASO runs out of repair funds, then there is 
always the chance that aircraft readiness will be negatively affected. 

We did three kinds of analysis on three workload conference masters and on 
actual DOP outputs for 84 to 96 randomly selected items: 

1. We compared the differences between level schedules and actual schedules 
(negotiated during the workload conference) to see the accuracy of the level 
schedules. 


2. We used the variance to mean ratio to measure the levelness of level 
schedules and actual schedules for the last five quarters which includes the 
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4th quarter of 1988 and the Ist, 2nd, 3rd and 4th quarters of 1989. Variance 
to mean ratios were also computed for the last 8 quarters of DOP outputs. 


3. Actual RFI survey rates and misidentified (MID) rates were also computed 
for 96 items. See Appendix-A for more detail. 
Additionally we compared the differences between ASO actual schedules and DOP 


RFI outputs. 


B. ANALYSIS OF CONFERENCE MASTER SCHEDULES 

First we will analyze three semi-annual "workload conference master schedules” 
to determine the number and magnitude of system forecasting errors by examining 
the increasing and decreasing items in the three consecutive semi-annual level 
schedules (LS). Each semi-annual schedule includes 1244, 1221 and 1270 total line 
items respectively. 

Figure 4-1 is a sample Conference Master. The left side of this paper is 
produced by the ASO level schedule software running on the UICP computer 
system. The information on the right side comes from the DOPs to be able to 
compare with data at ASO. There are some changes (indicated in pencil) on the left 
side of the conference master. These are new repair quantities which were agreed 
to during the conference. 

For the three workload conferences examined, 5-6% of the level schedule items 
experienced increases at the conference table. See Table 4-1. The average size of 
these increases was about 10 units. This figure was stable over the three 


conferences. See Table 4-2. About 11.3-15.35% of the level schedule items 
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TABLE 4-13 COMPARISON OF LEVEL SCHEDULE QUIFUT TO WORKLOAD 
CONFERENCE OUTPUT (INCREASES, DECREASES AND TOTAL 
CHANGES } 


CONF ERENCE TOTAL CHANGES 


MASTER TOF TOIAL «| 0 OF STEN «| 2 OF TOTAL 


TTENS TIERS 


415.35 20. 


13.02 18. 





experienced decreases at the conference table. See Table 4-1. The average size 
of these decreases ranged from 11.7 to 14.75 units. See Table 4-3. Note that these 
figures were based on all the level schedule items in the three conference masters 
examined. This shows that, for a significant fraction of level schedule items, the 
level schedule software doesn’t produce a workload forecast directly acceptable to 
the DOPs. However, the reader should know that the number of level schedule 
items experiencing change at the conference table has been gradually decreasing 
over the three workload conferences examined. 

Table 4-1 shows that overall, the level schedule software produces workload 
forecasts that are changed at the conference table close to 20% of the time. Over 
time this percentage has become smaller. It was 20.33% for the QTR 1/2 89, it was 
18.09% and 17.40 for the subsequent two semi-annual schedules. 

These are the results which show the existence of some differences between 


ASO requirements and DOP capabilities. 
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TABLE 4-2: COMPARISON OF LEVEL SCHEDULE OUTPUT TO 
WORKLOAD CONFERENCE OUTPUT (SIZE OF INCREASES) 


CONFERENCE CONE STEMS SNCREASED TOTAL FOR THE LINE ITENS 


0 OF ITEMS AVERAGE SIZE | LEVEL WORKLOAD DIFFERENCE T INCREASE 
INCREASED OF INCREASE SCHEDULE CONT ERENCE 
(iN UNITS) OUIPUT QUIFUT 


MASTER 


10.61 993 





It is also important to determine whether the induction amount is going to be 
sufficient to meet the fleet requirements, because there are survey losses in depot. 
But after this situation, NRFI carcasses may not be available for requirement at the 
production line or depot. This is unpredictable but we have to assume a specific 
percentage of the units which will be survey losses. 


C. VARIANCE TO MEAN RATIO (VIMR) ANALYSIS FOR THE SCHEDULES 
AND DOP OUTPUTS 


1. VIMR Analysis for Level Schedules, Actual Schedules and DOP Outputs 

To be able to measure the "levelness" of the level schedules, we 
computed VIMRs [Ref.9, p.156] for level schedules (the output of the level schedule 
program) and actual schedules separately. WIMR analysis was done for the 100 
randomly selected DLRs shown in Appendix A. We computed a VIMR for each 
of the 100 DLRs. However, many of these DLRs are repaired at more than one 
DOP. For these latter DLRs, we computed a VIMR for each DOP that repaired 


the DLR. 
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TABLE 4-3: COUFARISON OF LEVEL SCHEDULE OUWLPUT TO WORKLOAD 
CONFERENCE OUTPUT (SIZE OF DECREASES) 


COREERRACE § OF DIAG TEKS | AVERAGE LEVEL WORKLOAD % 
DECHEASED SIZE OF SCHEDULE COMFERENCE DECREASE 


DECREASE OUTEUT 
(10 UNITS) 


6100 2817 


5546 


6582 





Note that the completely level schedule would have a VTMR of 0.00 
while a VI'MR value of 1.00 has as much “unlevelness" in it as an exponentially 
distributed random variable. 

In Appendix A, column 20 (C20) and column 23 (C23) show us the 
VTMR for level schedules and actual schedules respectively, Figure 4-2 shows the 
Statistical summary of the level schedule results. The mean of the VTMR values for 
the level schedule is 0.3427. On the other hand the maximum VIMR value is 
2.4000, which represents a very non-level schedule. The first quartile of the 
distribution of VIMR values for the randomly selected DLRs was a fairly low, 
0.0414. 

Figure 4-3 shows us the VIMR values for the actual schedules, The 
mean is 0.5413 for these VITMR values which is bigger than the mean VIMR for 
the level schedules. This is evidence that the workload conference process is causing 


the actual schedule to become less level than the schedule produced by the level 
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tie > DESCIBE CS (Vili LOR AS) 


" NY {JEAN {IR OLAN TRUEAN FIDEY STHIEAN 

cs beg § 0.8483 0.1958 0.3985 0.9653 0.0791 
{an WAX Qi qi 
cs 0.0065 7.0000 0.0787 0.4902 


HIB > WBF CS CVEIIN FOR AS) 


Wistogrem of CS Ne tho New § 
Reach * representa 2 obs. 


Widpofnt Count 
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3.5 9 
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1B > end 


HIB > nopeper 


FIGURE 4-2: VTMR analysis for AS 


schedule process. The first quartile is 0.0787 for actual schedules for the 100 items. 
2. WIMR analysis for DOP outputs 

We wanted to measure the levelness of the DOP outputs by computing 

the VIMR values for the randomly selected DLRs that we used above. But we 

computed VIMRs only for 84 of 100 items, because we misunderstood some of the 

data that we got from NAVDAC. The VIMR values for these 84 DLRs are shown 

in Figure 4-4. These statistical results show us the levelness of the DOP outputs for 


the Ist, 2nd, 3rd and 4th quarters of 1988 and 1989. 
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Row C1 C2 C3 ca cs cé6 Cc? 


1 1 0.09941 3.716 4.26 0.30720 § 0 
2 2 0 21929 62.714 286.57 0.15707 36 ts) 
3 3. «(0.01391 6). 000 738.67 6.19851 2 tt) 
4 4 0.07908 $7.000 163.67 0,05037 9 te) 
HIB > DESCIBE C2 (VINK FOR LS) 
N Ne MEAN HEDIAN TRHEAN STDEV SFHEAN 
c2 146 8 0.3427) 0.1320 0.2516 0.$800 0.0480 
HIN MAX Qi Q3 
C2 0.0009 2.4000 0.0614 0, 3468 


HT® > HIST C2 (VIMAR FOR LS) 


Histogram of C2 Ne 146 NX = B 
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FIGURE 4-3: VTMR analysis for LS 
As seen in Figure 4-4 the mean of the VIMR values for the 84 aviation DLRs 
is 0.616, which is bigger than the mean VIMR values for AS and LS. 
3. Analysis of differences 
a. Differences between actual schedules and current schedules 
As seen in Appendix C, we computed many differences between the 
actual schedule and current schedule reported by the DOP at the start of the 
workload conference. This computation was done only for the 2nd and 4th quartcrs 
of 1989 because we had no data for other quarters. The results of this computation 
are Shown in the last two columns of Appendix A. There are some increasing and 
decreasing schedule amounts similar to those in the level schedules discussed in the 


previous section. These might be caused by: 


1. Typist errors, 


48 


HIB > hist c13 


Histogram of C13 N= 143 NY ey 
Each * represents 5 obs. 


Nidpoint Count 


(0) 105 Vevevevererervevereveveciot eye yot 
1 22 ~~ veveveveve 

2 7 wer 

3 4 x 

4 3 Oe 

5 0 

6 0 

7 0 

8 2 * 


MIB > describe cl3 


N N° MEAN HEDIAN TRHIEAN STDEV SENEAN 
C13 143 1 0.616 0.223 0.415 1.197 0. 100 
MIN NAX Ql Q3 
C13 0.001 6. 000 0. 098 0.525 
NIB > end 
NIB > stop 
Veveve 


ven’ Mindtab Release 7.1 %* Minitab, Inc. 
IBN VM/CHS, Storage available 116744 


FIGURE 4-4: VTMR analysis for 84 aviation DLRs 


2. Additional required changes after each conference, 


3. Other unknown mistakes. 


Keeping accurate records is a very important part of ASO’s workload 
forecasting process because ASO is supposed to have correct recorded data. The 


more accurate this data is the more accurate future forecasts will be. 
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TABLE 4-4: MEAN SURVEY RATES FOR 84 AVIATION DLRs 


vor 2 DOP 2 por 3 | por 6 | DOP 6 | DOP 7 
0.0299 0.0361 jen fe 0995 0.0148 0.0252 











OVERALL 












0.0089 0.0277 0.0830 0.0173 NO REPAIR | 0.0409 
ACTIVITE 
85-89 | 0.0334 0.0518 0.0152 0.0479 0.0373 
OVERALL 





b. Differences between actual schedules and DOP outputs. 

We analyzed the five quarters of DOP outputs to be able to 
understand whether the results were the same as the actual schedule or not. The 
results of this analysis, shown in Appendix B are based on the 4th quarter of FY 
1988 and the Ist, 2nd, 3rd and 4th quarters of FY 1989. See column numbers C17, 
C18, C19, C20 and C21 in Appendix B to see the many decreased and few increased 
repair quantities. The mean differences between scheduled and RFI output for each 
quarter were -2.291, 0.102, -1.73, -1.87, -2.27 for the 1st quarter of FY 1988 and the 
Ist, 2nd, 3rd, 4th quarters of FY 1989. That could mean that, either DOPs were not 
able to repair the NRFI carcasses in the schedule, or they were not provided enough 


Carcasses. 
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4. Analysis of the survey rates and misidentification rates. 
a. Analysis of survey rates. 

The ratio of the surveyed items to the sum of RFI outputs and 
surveyed items at a DOP is defined as the survey rate. Survey rates were computed 
for each NIIN and each DOP for three different time frames: FY 85-87 (yearly 
data), FY 88-89 (quarterly data) and FY 85-89 (all data). The overall survey rates 


for all DOPs during the first two time frames were: 


1. FY 85-87 (annual data): 0.0471 


2. FY 88-89 (quarterly data): 0.0409 


See Table 4-4. There is a decrease in DOP 1, DOP 2 and DOP 3 survey rates over 
time. There are increases in DOP 6, DOP 7 survey rates over time. We can say 
nothing about DOP 8 because of its lack of repair activity in the FY 85-87 time 
frame. In general there is improvement over time. The overall rate is 0.0373 for 
the FY 85-89 time frame. 

We analyzed the survey rates for each NIIN and DOP by DOP as 
seen in Appendix E. The minimum survey rate was 0.0089 at DOP 1 in the FY 
88-89 (quarters). The maximum survey rate was 0.1020 at DOP-8 in the FY 85-88 
time frame. The overall survey rate was 0.0373 for all DOPs. See Figure 4-5 for 


more details. 
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TABLE 4-5: MEAN MISIDENTIFICATION RATES FOR 9G AVIATION DLI. : 


0.0299 0.0173 


0 0.0146 






DOP 7 




















HO REPAIR 
ACTIVATE 


b. Analysis of the misidentification rates. 


After analyzing the survey rates for DOP outputs we also analyzed 
the misidentification (MID) rates for 96 NIINs and for each DOP and for the same 
time frames that were used with the survey rates. 

The smallest survey rate is 0.0142 for DOP-3 for FY 85-89 time 
frame. There is a decrease in DOP 2, DOP 6 and DOP 7 misidentified rates over 
time. There are increases in DOP 1, DOP 3 and DOP 5S. We can say nothing about 
DOP 8 because of its lack of repair activity in the FY 85-87 time frame. In gencral 
there is not much improvement over time. 

The reader should note that misidentification rates result from errors 


made at the supply center or DOP (and stores NRFI carcasses for the DOP). 
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V. SUMMARY AND RECOMMENDATIONS 


A. SUMMARY 

The ASO aviation DLRs workload forecasting is a key factor for US Navy 
management of DLRs. This management can have a significant impact on the 
readiness of aircraft. The more accurate the forecasting is for aviation DLRs, the 
higher the level of aircraft readiness will be. 

This study was done because of a lack of repairables, NRFI carcasses and a 
lack of funding for the repair of repairables. We set out to understand whether the 
forecasting is sufficient or not for future requirements. 

We focused our study on the DLRs workload scheduling process. We had 
enough data for the 4th quarter of FY88 and the Ist, 2nd, 3rd, 4th quarters of FY 
89. We analyzed these workload schedules to see if the level schedule process was 
producing level schedules. We also analyzed the DOP outputs for each DOP and 
each NIIN to measure the "levelness" of these outputs. Finally, we compared the 
schedules with the DOP outputs for 84 randomly selected aviation DLRs that are 
currently scheduled using the level schedule process. 

As a summary, we found significant changes on the workload master 
schedules. There were some differences between actual schedules (AS) and level 


schedules which generally effected levelness negatively. 
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B. FORECASTING ERRORS 

During this thesis study, we analyzed actual data. After this analysis we found 
some significant differences between level schedule output and what comes out of 
the workload conference. The level schedule forecast ought to take into account 
what is likely to happen at the workload conference. In the analysis of the data we 
found there were: 

1. Increases in the workload schedules: About 5% of the line items experienced 
increases at the workload conference. Overall the repair quantity increase 
was 111% increase over the original level schedule quantity. 

2. Decreases in the workload schedules: About 13% of the level schedule items 
experienced decreases in repair production quantities at the workload 
conference. The average size of a decrease was nearly 14% units of DLR. 


This represents a 33% decrease over the original repair production quantity. 


3. Unsmooth Variance to Mean Ratio for level schedules, actual schedules and 
DOP outputs. 


4. Irregular survey rates and misidentified (MID) rates. 


C. THE "UNLEVELNESS" OF THE LEVEL SCHEDULE PROGRAM 

The Level Schedule Program was established originally to give the NADEPs 
a repair workload that was level from quarter to quarter. The reason for doing this 
was to make the NADEP production planning process easier, and reduce costs at the 
NADEPs. We found that the Level Schedule Program software used at ASO did 
produce schedules that were generally level (although there was substantial 
variability in "levelness" from item to item). What was most interesting was that we 
found that the workload conference introduced additional "unlevelness" into the 


workload schedules. The data did not reflect whether this introduced unlevelness 
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was the result of requests from NADEP representatives or from ASO 
representatives. Since the stated purpose of the Level Schedule Program is to 
produce more level repair schedules, we would expect that NADEP representatives 
would want to introduce more, not less, levelness via the workload conference. 
Finally we observed some evidence that the RFI output from the NADEPs was 
even less level than either of the schedules discussed above. This is not surprising, 
as there are random variables that affect the repair process and cause irregular 


shortfalls or overages in final RFI output from the repair process. 


D. RECOMMENDATIONS 


1. Changing computer software for DLRs workload forecasting 
ASO ought to change its level schedule forecasting software by taking into 
account the reasons for changes being made to level schedule production amounts 
at the workload conference so that possible improvements to the level schedule 
software can be made. 
2. Future Research on Survey Rates 
Recommendation that research be done to compare actual, observed 
survey rates against the estimated, implied survey rate (1 - survival rate) used in the 
level schedule program software to account for forecasted NADEP losses. This will 
help to determine if that portion of the level schedule software needs to be modified 


to more accurately reflect the actual NADEP survey losses. 
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3. Reducing SURVEY rates and MID rate 

Old items should be discarded from the inventory. These items in 
inventory could cause a high survey rate if repair technology and equipment are not 
fit to repair old carcasses in production line. 

Whenever a new aviation DLR is going to be repaired at a DOP where 
it hasn’t been repaired before, ASO should notify the DOP of the requirement so 
that the DOP can procure the needed repair equipment and train its technicians. 

MID rates can be reduced by improving accuracy of part/unit 


identification regardless of the changed NIINs and new carcasses in inventory. 
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APPENDIX A 


VIMR ANALYSIS AND DIFFERENCE COMPUTATION FOR LEVEL SCHEDULE AND ACTUAL 


SCHEDULE 


1. Column definitions: 


a. 


b. 


€1: 
C2: 
C3: 
C4: 
C3: 
C6: 
7: 
C8: 
Go: 


C10; 
(ue 
Cil2: 
Cis: 
C14: 
Gis: 
C16: 
Giz: 
C20: 


Serial number for DLRs 

DOP code 

Current Schedule (CS) for 4th quarter of FY 88 
Level schedule (LS) for 4th quarter of FY 88 
Actual Schedule (AS) for 4th quarter of FY 88 
LS for 2nd quarter of FY 89 
a 

LS for 3rd quarter of FY 89 

Ao es” 

LS for 4th quarter of FY 89 

Ae Se” 

CS for 2nd quarter of FY 89 

LS on Ist quarter of FY 90 

Ja re 

LS for 2nd quarter of FY 90 

ASS a ue” 

CS for 4th quarter of FY 89 

VTMR for LS 
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t. C23: VITMR for AS 
u. (C24: Difference between AS and CS (C7-Ci2) 


v. (C25: Difference between AS and CS (C11-C17) 


2. MINITAB program that produced this output: 


NTB > read ‘'seconjob' cl-cl7; 

SUBC> format(f4.0,1x,a3,1x,15(£3.0,1x)). 
154 ROWS READ 

* 54 blank fields converted to * 


ROW Cl C2 c3 C4 c5 C6 C7 c8 c9 c10 
1 1100 PTZ 0 6 6 6 6 3 4] 3 
2 1210 NAZ 17 70 51 32 51 47 30 47 
3 1212 NAZ 50 80 15 80 52 90 50 . 90 
4 1233 NAZ 45 33 63 33 33 54 65 54 


ROW cil C12 C13 C14 C15 C16 C17 


1 3 1 4 4 4 4 3 
2 30 15 106 60 106 60 30 
3 90 50 69 85 69 85 . 90 
4 65 33 64 64 64 64 65 


MTB > let ¢18=(c4+c6+c8+c10+c13+c15)/6 


NTB > let c19=((c4-c18)**2+(c6-c18)**2+(c8-c18)**2+(c10-c18)**2+(c13-c18)**2+(cl 
> 5-c18)*%**2)/5 

MIB > let ¢20=c19/c18%*2 : 

MTB > 


let ¢20=c19/cl18**2 

Lb aS J 
uk VALUES OUT OF BOUNDS DURING OPERATION AT J 
MISSING RETURNED 8 TIMES 


MTB 
HTB 


> let ¢o21=(¢3+e54+c74+¢e9+e11+¢144¢16)/7 
> let c22=((c3-c21)**24+(c5-c21)**24+( 67 -c21)**24+(c9- ©21)#24( cll -e21)#"24(c14 
> -c21)**24(¢16-c21)**2)/6 

NTB > 

MTB > 


let ¢23=¢22/c21**2 
let eae ie le 


«xk VALUES OUT OF BOUNDS DURING OPERATION AT J 
MISSING RETURNED 5 TINES 


MIB > let ¢c24=c7-cl2 
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APPENDIX B 


DIFFERENCES BETWEEN ASO ACTUAL SCHEDULES AND DOP OUTPUTS 


1. Column definition: 


a. 


b. 


Cl: 
C2; 
C3: 
C4: 
CS: 
C6: 
Ci: 
C8: 
Co: 
C10 
cil 
Ci2 


Cl; 
C14: 
Cis: 
C16: 


Cr) 


C18: 
C19: 


Serial number for DLRs 

DOP code 

Current Schedule (CS) for 4th quarter of FY 88 (assumed as actual) 
Level Schedule (LS) for 1st quarter of FY 89 

Actual Schedule (AS) " " + ae 

LS for 2nd quarter of FY 89 

AS Feo 3 

LS for 3rd quarter of FY 89 

a a 

: LS for 4th quarter of FY 89 

ASG ie! ieee 

: DOP output for 4th quarter of FY 88 

al 00 SN 

i eee 

ae eas) cl eae 8 

See es 

: Difference between ASO AS and DOP output for 4th qtr. of FY 88 
‘ oe st quarter of FY 89 


" " " " " 2nd " iT} W 
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u. C20: i) i] " uo 3rd 1) " i 


Vv. C2 1 G we i) wo 4 th 


MINITAB program that produced this output: 


ROW Cl’ C2 C3 C4 CS C6 C7 C8 CY ClO 


{ ileoo Piz 0 G6 6 6 6 3 3 3 
2 1210 NAZ 17 FW $l 32 SI 47 Jo 47 
3.91212 NAZ Sv 80 15 80 52 W SO 90 
4 1259 NAZ O09 8 9 0 9 89 GV OV 


Ci 
3 30 90 0 


MIB > read 8qticler’ c12-c16 

127 ROWS READ 
ROW Cl2 CI} Cl4 CIS CI6 
1 o oO 2 3 4 
2 #17 5106033) UO 
3 51 ad 57 Ww 9U 
4 0 0 0 i) 0 


I > let ch7=c3-cl2 

I > let cl8=c5-cl} 

1 > let ch9=c?-cl4 

I > let c20=c¢9-cl5 
> let c2l=cli-clG 
> describe cl7 


N MEAN MEDIAN TRMEAN SIDEV SEMEAN 
cli 127 -2.291 «0.000 -1.183 10.880 0.965 


MIN MAX Ql Qs 
cl7 81.000 21.000 -3.0v0 0.000 


MID > describe cl8 t ; 
N MEAN MEDIAN TRAMEAN SIDEV SEMEAN 
cis 127. 0.102 0.000 -0.0G1 8.751 0.777 


MIN MAX Qt. YQ 
C18 —--43.000 56.000 -1.000 0.000 


MIB > describe cl9 

N MEAN MEDIAN IRMEAN  SIDEV SEMLAN 
Clg9 127, -1.73 0.00) 0.31 8G.S4_—s1.49 

MIN- MAX Ql Q3 
C19 -165.00 36.00 -1.00 0.00 


MIB > describe ¢20 
N MEAN MEDIAN TRMEAN  SIDEYV SEMEAN 
C20 127 -1.87 v.00 -1.44 11.74 1.04 


MIN MAX Ql Q3 
C20 -67.00 53.00 -1.00 0.00 


MIB > describe c21 
N MEAN MEDIAN IRMBAN SIDEY SEMLAN 


C21 127, -2.27. 0.00 -1.29 12.78 1.13 
MIN MAX Ql Q3 
C21 -100.00 28.00 -1.00 0.00 


MID > print cl-c2) 
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MUU > rend ‘asociuse’ cf-cll; 

SUNC> forest fd 0,12,03,0%,9(13.0,1x)). 
127 ROWS READ 

© 43 blank Sields converted to * 


ROW Ci’ C2 C3 C4 CS C6 CI CB CI CIO 


1 ioo FIZ Oo 6 6 6 6 3 J 3 

201210 NAZ 17 Ww sh 32 5St 47 Wo 47 
361212 NAZ So 88 18 8 $2 SY SU WU 
4 1259 NAZ 0 80 0 0 8 O 8 0 


cll 
3 309 W OO... 


MIB > send ‘Rqtrclcs’ cl 2-cl6 
127 ROWS READ 


ROW Ci2 Cid Cl4 CIS CI6 


i o 9 2 3 4 
2 Wt 6S$10633)0 DO 
3 St Ww 5? WW 9 
4 v0 O09 0 O 9 


MUM > bet chF?—c3-ch2 

MOM > Ict cl8=—c$-c1) 

MUM > ct chP—c)-cl4 

MUM > fet e20— 9-15 

AGU > Ict c2)—=cht-cl6 

MIB > describe cl? 

N MEAN MEDIAN TRMEAN SIDLEY SEMEAN 

cl? 127 -2.291 O.000 -1.183 10.880 0.965 


MIN MAX Qt  Q3 
C17 —--81.000 21.000 -3.000 0.000 


MIB > describe cl8 


N MEAN MEDIAN IRMEAN SIDEV SEMLAN 
cis $27 0.102 0.000 -V.UGI 8.751 0.777 


MIN MAX Qt. Q3 
Cl8 —-- 43.000 56.000 -1.000 0.000 


MID > describe cl9 
N MEAN MEDIAN TRATEAN S#DEV SEMLAN 
cig 427-173 uv -U.31 16.84 1.49 


MIN = MAX Ql Q3 
cig -165.00 36.00 -1.00 0.00 


MiB > describe c20 
N MEAN MBDIAN IRMBAN SIDEV SEMLAN 
C20 #27. - 1.87 v.00 -1.44 01.74 1.04 


MIN MAX Qi Q3 
C20 -67.00 $3.00 -1.00 0.00 


MIB > describe c2i 
N MEAN MEDIAN IRMPAN SIDLEY SEMLAN 


C21 127. -2.27 0.00) -1.29) 12.78 1.3 
MIN MAX Qt — Q3 
C21 - 100.00 28.00 «1.00 0.00 


MID > print cl-c2t 
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APPENDIX C 
DOP OUTPUTS PROVIDED BY NAVDAC 

Column definition: 
a. FIC: Family Identification Code 
b. NIIN: National Stock Number 
c. DOP: Designated Overall Point 

* 1: PTZ (Chery Point) 

* 2: NBZ (Jacksonville) 

* 3: NNZ (Norfolk) 

* S$: NAZ (Pensecola) 

* 6: NOZ (Alameda) 

* 7; NDZ (North Island) 

* 8: NAC 
d. RFI: Ready For Issue 
f. SUR: Surveyed: Quantity returned in A condition 
g. G: Quantity returned in a category codes 2, 3, 4 
h. MID: " " mis-identified 
i. MNR: " "miscellaneous non-RFI 
j. PCAN: Production cancellation. Quantity returned to supply as FO 


k. TRET: Total of RFI, SUR, G, MID, MNR and PCAN 
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“BNNA","'012727931","7","89Q3", 
“BMNA"” ,"012727931","7","89Q4", 
"BRSA","010349473","1","85YY", 
“BRSA" "010349473" "1", "86YY", 
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“ BUPA" ,”'010695574","2"',"89Q3", 
"BUPA" ,”'010695574","2","89Q4", 
"BOQA",'"'008872160","6","85YY", 
“BOQA”, "008872160", "6", "86YY", 
“"BOQA","008872160","6","87YY", 
"BOQA" , 008872160" 56", "88Q1" : 
"BOQA" : "908872160" ite »"88Q2" : 
"BOQA" , 908872160" Aue »88Q3", 
"BOQA" ‘ 908872160" "6", "BBQ4", 
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"CHEA" ,"012265321","1","85YY", 
“"CHEA","012265321","1","86yYY", 
"CHEA","012265321","1","87yxY", 
"CHEA",''012265321","1","88Q1", 
"CHEA”,"'012265321","1","88Q2", 
"CHEA", "012265321" ,"1","88Q3", 
"CHEA", "012265321","1","88Q4" F 
"CHEA","012265321","1","89Q1", 
"CHEA" ,"012265321","1","89Q2", 
"CHEA","012265321","1", "8993", 
"CHEA" » "012265321" aa "8994" : 
"CHEA" ,"012265321","7","85YY", 
"CHEA","'012265321","7","86YY", 
"CHEA" "012265321" ,"7","87YY", 
"CHEA","012265321","7", "88Q1", 
"CHEA", "912265321" pale hi »"88Q2", 
"CHEA" , "012265321" ,"7","88Q3", 
"CHEA" 5 "012265321","7" ,"88Q4" f 
“"CHEA","012265321","7","89Q1", 
"CHEA" » "012265321", Ug i) ,"89Q2" ‘ 
“"CHEA"” »"012265321","7" ‘ "89Q3" Fi 
"CHEA" , 012265321" : Wis 89Q4" x 
"CXN9",""007001331","5","B5YY", 
"*CXN9", "007001331", "5", "86YY", 
"CXN9","007001331","5","87YY", 
"cxng" ,"007001331" : Wee ,"88Qi" J 
"cxn9",""007001331","5","88Q2", 
"CxNng" 00700133 cy plist »"88Q3" i 


"cxng" ‘ "007001331" : tig tt F "a8Q4" ey, 


‘i "CXN9" , "007001331" Se ,"89Q1" ce 
"cxNng" , 007001331" Se »"89Q2" A 
"“cxno" ; "907001 aa" 5", "8993", 
*CXNO" , "007001331" Fal he : "B5YY", 
“Cxn9","007001331","7","86YY", ' 
"CXN9","007001331","7","87YY", 
"cyng" ,"007001331" Bab Be ; "gaqi" 5 
“cxn9","007001331","7","88Q2", 
“cxno","007001331","7","88Q3", 
"CXNg" »"007001331", 05 70 - "g8Q4" 
“cxngo",""007001331","7","89Q1", 
"CXn9","007001331","7","89Q2", 
"CXN9","007001331","7","89Q3", 
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"cxn9","007001331","7","89Q4", 3, 
"€275","007208989","5","a5yY", 6, 
"C275","007208989","5","86yYY", 28, 
"C275","007208989","5","a7yY", 2 in 


"c¢275","007208989","5","88qi", 28 
"C275" ,"007208989", SUB EQ2 en NP, 
"C275" "007208989", Se "g8Q3", in 
C275" ,"007208989","5","88Q4", 19, 
"c275","007208989","5", a) 991", 17, 


"c275","007208989","5" apna 11, 
Deeg on /2089887."s" "pags" 18 
"¢275","007208989","5","8994", 18, 
"cé6vo" ,"007386078","1","as5yy", OY) 
"c6vo" "007386078" ,"1",""B6YY", 32, 
"cé6vo", "007386078", "1", "87xYY", 15, 


"cé6vo", "007386078", "1","88Qi", 5, 
“"c6vo", "007386078" ,"1","88Q2", 3, 
"cé6vo","007386078","1","88Q3", 3, 
"C6VO", "007386078", ""1","88Q4", 3, 
cévo","007386078","1","89q1", an 
“cevo","007386078","1","89Q2", 8), 
"cé6vo", "007386078", "1", "8993", 19), 
"cé6vo", "007386078", “ye »"89Q4", 12, 
"“c6vo" ,"007386078" 1g") "asyy", 115, 
"C6vo", "007386078", "7" "8é6yY", 94, 
cé6vo" "007386078","7", "B7YY", 67, 
"c6vo", "007386078","7","88Q1", 35 
"cevo" ,"007386078" "7", "88Q2", 3, 
"C6VO 1007386078" ,"'7","88Q3", 5), 
C6V0","007386078","7" ,"88Q4", 7; 
"cevo", "007386078", "7","89Q1", De 
"Cé6vo","007386078","7","89Q2", S, 


"cévo" "007386078" ,"7","8993", 13, 
"c6vo" "007386078" ,"7","89Q4", 1S, 
"c800","007557169","3","85YY", 64, 
"c800" ,"007557169","3","86YY", 47, 
"c800", "007557169" ,"3 3° »"B7YY", 93, 
"C800", "007557169", 4 " »'88Qi", 11, 


"c800", "007557169", "3" » 88Q2", 10, 
"cg00"."007557169",""3","88Q3", 10, 
"cs00","007557169","'3" 2'88Q4", 10, 


"ca00",""007557169","3 3" »"89Q1", 20), 
. "cgoo","007557169", "ge »''89Q2", 21, 
eS "¢g00"."007557169","3", "8993", 27h 
- "goo" ,"007557169","3","89Q4", 26, 
"cs800","007557169","7", "85YY", 122, 
"cs00" ,"007557169","7", "86YY", 35, 
~ "c800","007557169","7","87YY", 103, 
"800" ,"007557169","7","88Q1", 19, 
. "e800", "007557169" ,"7","88Q2", 13, 
"csoo","007557169",,"7","88Q3", 12 
"c800", "007557169" ,"7",,"88Q4", 12, 
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"c800", "007557169" aig ,"89Q4" ‘A 
"c9x2","007579163","3",""85YY", 
"c9x2","007579163","3",""86YY", 
"c9x2" "007579163", "3", "87YY", 
"c9x2" ,"007579163","3","88Q1", 
"c9x2","007579163","3","88Q2", 
"c9X2","007579163",'"3",'88Q3", 
"c9x2","007579163",''3'",""88Q4", 
"c9x2","007579163","3","89Q1", 
"c9x2" ,"007579163","3","89Q2", 
"c9x2","007579163","3","89Q3", 
"c9x2","007579163","3","89Q4", 
"C9x2" "007579163" ,"6","85YY", 
"C9X2","007579163","6", "86YY'", 
"c9X2" "007579163" ,"6","87YY", 
"c9x2", "007579163" ,"6","88Q1", 
"c9x2","007579163","6","88Q2", 
"C9x2","007579163","6","88Q3", 
"c9x2","007579163","6","88Q4", 
"cC9X2","007579163","6","89Q1", 
"c9x2", "007579163" ,"6","89Q2", 
"c9x2","007579163","6","89Q3", 
"c9x2" "007579163" "6", "89Q4", 
“DLNA" ,"001338249","2","88Q3", 
"DENA" ,"001338249","'2" »"88Q4" 
“DLNA","001338249","'2",""89Q3", 
“DLNA","001338249","5","85YY", 
“DLNA",''001338249","5","86YY", 
“DLNA","001338249","5","87YY", 
“DLNA" » "001338249" ain »"88Q2" fs 
“DLNA" ,"001338249" ans! »"89Qql" . 
“DLNA","001338249","5","89Q2", 
"DLNA","001338249","5","89Q3", 
"DENA" , "001338249" tpn »"89Q4" A 
"DENA" ,"001338249","6" »"85YY" i 
“DLNA" "001338249" ,"6", "86yy", 
“DLNA",""001338249","6","87YY", 
“DLNA" ,""001338249","6","88Q1", 
“DLNA" ,"001338249","6","89Q92", 
"DTPA" ,"001069969","1" ,"85yYyY", 
“DTPA" "001069969", "1" ,"86YY", 
“DTPA","001069969","1" ,"87yy", 
“DTPA”, "'001069969","1",,"88qi", 
“DTPA","001069969","1","88Q2", 
"DTPA", "001069969","1","88Q3", 
"DTPA" ,""001069969","1","88Q4", 
“DTPA”, "001069969", "1","89Q1", 
"DTPA" ,"001069969","1","89Q2", 


“DXHA","001920327","1","85YY", 


"DXHA" ,"001920327","1", "86YY", 
“DXHA","001920327","1","87YY", 
“DXHA",""001920327","1","88qi", 
“DXHA","001920327","1","88Q2", 
"DXHA" "001920327", "1" ,"88Q3", 
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“DXHA", "001920327", Lure »"B9Q1", 
"DXHA", '"001920327","'1","89Q2", 
"DXHA".""001920327", nyt e993", 
“DXHA", "001920327", shyt! 2 89Q4", 
“DXHA" "001920327", ers BS Y.., 
“"DXHA'" ,"'001920327","7","86yy", 
"DXHA", "001920327", BANS, 
"DXHA" "001920327", Oe) ii} tg 88Ql", 
Dera “ooiga0so7 8)" “nece"” 
“DXHA" "001920327" ,"7","88Q3", 
"DXHA","001920327","7","88Q4", 
"DXHA","001920327","7","89Q1", 
“DXHA" ,"001920327","7","89Q2", 
“DxHA","001920327","7","89Q3", 
"DXHA", "001920327", "7",""89Q4", 
“pyog","'000431990","3","85yY", 
“pyo9","000431990","3","86YY", 
“pyo9","000431990","3", "87yY", 
"pyo9"',"000431990","3","88Q1", 
“pyo9", "000431990", "3", "88Q2", 
"Dy09","000431990", Me i) »"88Q3", 
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"pyo9","000431990","6","87YY", 
"pyo9", "000431990", "6 W »"'88Q1", 
Moraes paoegasso" "6 "Beco" : 
“"DY09", "000431990", "6 »"88Q3", 
"Dy09"","000631990", pe eucheeuan: 
“"pyos", "900431990", "6 6" ,"89Q1", 
"pyo9","000431990","6","89Q2", 
“"pyo9","000431990","6","8993", 
“pyo9" "000431990", "6", "8994", 
“py09"","000431990","7","85yyY", 
“"D8D8", "008874369","2","a5yy", 
"D8D8", "008874369", "2" ,"8é6yY", 
“"psps", "008874369", "2", "B87YY", 
"Dads" "008874369" ,"2","88Qi", 
“psps","008874369","2","88Qq2", 
“paps” ,"008874369","2","88Q3", 
“psps","008874369","2","88Q4", 
"D8D8", "008874369" ,"2","B9Q1", 


"D8D8" ,''008874369","2","89Q2", 
_"psps" ,"008874369","'2","89Q3", 


“D8DB" , "008874369" ,"2","89Q4", 
“pDsp8",""008874369","6","B5YY", 
“psps",""008874369","6","Bé6yyY", 
“peps" , "008874369","6" ,"B7yYY" 
"pepe" ,""008874369","6","88Q1", 
"paps", "008874369" ,"6","88Q2", 
"D8D8", "008874369","6","88Q3", 
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35, 
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FILE: NPGS8589 ASC Al 


"ngps8","008874369","6","88Q4", 
"psps", "008874369" ,"6","s9Qqi", 
"psps'', "008874369" ,"6","89Q2", 
"p8D8", "008874369" ,"'6","89Q3", 
"D8D8", "008874369" ,"6" "8994", 
"D8H3","008876729","6","85YY", 
"D8H3" ,"008876729" ,"6",,"86YY", 
"D8H3", "008876729" ,"6","87YY", 
"D8H3" , "008876729" ,"6","88Q1", 
"D8H3", "008876729" ,"6","88Q2", 
"D8H3", "008876729", "6" ,"88Q3", 
"D8H3", "008876729","6","88Q4", 
"D8H3" ,"'008876729","6","89Q1", 
"D8H3","008876729","6","89Q2", 
"p8H3", "008876729" ,"6","89Q3", 
"D8H3","008876729","6","89Q4", 
"EEQA",”"010639054","6","85yY", 
"EEQA","010639054",,"6","86YY", 
"EEQA", "010639054" "6", "87YY" 

"EEQA" ,"010639054","6"."gaql", 
"EEQA" "010639054", ""6","g8Q2", 
"EEQA", "010639054", "6", ""88Q3", 
"EEQA","010639054",,"6",""88Q4", 
"EEQA","010639054","6","89Q1", 
"EEQA", "010639054", "6", "8992", 
"EEQA","010639054","6","8993", 
"EEQA", "010639054", "6", "8994", 
"ENK7","009298968","5", ""85YY", 
"ENK7","009298968","5","86YY", 
"ENK7","'009298968"',"5","87YY", 
"ENK7","009298968","5","88Q1", 
"ENK7", "009298968" ,"5","88Qq2", 
"ENK7","'009298968","5","88Q4", 
"ENK7","009298968","5","89Q1", 
"ENK7" ,"009298968","5","89Q2", 
"ENK7","009298968","7","85YY", 
"ENK7" "009298968" ,"7",,"87yY", 
"ENK7","009298968","7","88Qi", 
"ENK7","009298968","7","88Q2", - 
"ENK7","'009298968","7",""g8Q3", 
NENK7" ,''009298968" ,"7",""89Q2", 
a w tt o att te ity 

WELTAN 010749906", "3" ,"85y¥", 
ETTA" ,"010749906","3","'86yy", 


"ETTA", "010749906", "3", "87yy", 


"ETTA","010749906","3","88Q1", 


"ETTA" ,"010749906","3","88Q2", | 


“ETTA" "010749906" ,"3",""88Q3", 
"ETTA", "010749906" ,"3","88Q4", 
"ETTA" ,"010749906","3",""89Q1", 
"ETTA", "010749906", "3",""89Q2", 
"ETTA" "910749906" ight "g9Q3" 
"ETTA",""010749906",""3", ""g9Q4", 
"ETTA" "010749906", "6", "B5YY", 
: "ETTA" "910749906" "6" "BéyY". 
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“eTTa" , "010749906" ate ,"88qi" < 
“ETTA",''010749906","6","88Q2", 
"ETTA","'010749906" "6" ,"88Q3" A 
"ETTA" , 010749906" BUN See »"88Q4" f 
Nera" , "010749906" 6" ,"89Q1" ‘ 
EAT , 010749906" eu »"89Q2" 5 
STAN. , 010749906" Gu "8993" " 
“ETTA" » 010749906" pile "8904" F 
“EU9A","010357170","7","85YY", 
"EU9A", "010357170" ,"'7","86YY", 
“EU9A","010357170","7","B87YY", 
"Eu9A","010357170","7","88Q1", 
"BUSA" 010357170" ,"7"","88Q2", 
"EUSA" ,"'010357170","7","88Q3", 
"EU9A","010357170","7","'88Q4", 
"EU9A",''010357170","7","89Q1", 
"EUSA" ,"010357170","7","89Q2", 
"EU9A","010357170","7","89Q3", 
“EU9A",""010357170","7","89Q4", 
"E2L9","009673715","2","85YY", 
"E2L9", '"009673715","2","86YY", 
"E2L9" "009673715", "2", "87YY", 
“E2L9","009673715","2","88Qqi", 
"E219", "009673715","'2","88Q2", 
"E2L9" "009673715", "2","'88Q3", 
“E2L9",'"009673715","2","88Q4", 
"E2L9","009673715","6","85YY", 
“E2L9","009673715","6",""86YY", 
"E2L9", "009673715", "6", "87YY", 
"E2L9","009673715", "6", "88Q1", 
“E2L9","009673715","6","88Q2", 
"E2L9", "009673715", "6", '""88Q3", 
"E2L9", "009673715", "6","88Q4", 
“E2L9","009673715","6","89Q1", 
"E2L9","009673715",''6","89Q2", 
"E2L9" "009673715", "6" ,"89Q3", 
"E2L9","009673715", "6" ,"89Q4", 
"rywa" » 011644963" eS » 85Yy" ‘ 
"FywA","011644963","5","86YY", 
“FywA","011644963",'"'5","87YY", 
so :“Eywa" »011644963","5","88qi" ‘ 
“rywa" 5011644963", "5" ."88Q2", 
: "Fywa","01 1644963" 157, "88Q3" A 
"Fywa",""011644963" 15", "88Qa" ‘ 
“"FywA","011644963","5","89Q1", 
"FYWA","011644963","5","89Q2", 


“Fywa'"',"011644963","5","89Q3", - 


= "Fywa" » "011644963" 05"; "89Q4", 
- "FywA","011644963","6","85YY", 
“FywA","011644963","6","86YY", 
"Fywa" »'011644963","6","87yvY" ; 
"FYWA","011644963","6",""88Q1" : 
"rywa" »"011644963","6" »''88Q2" ; 
"Fywa" » "011644963" 6e "8893" . 
"rywa" » "011644963" » 6", "88Q4" ; 


260, 


112, 
Sig 
47, 
10, 
10, 
10, 
10, 


79 


ve ewe ee ee we ee ewe we 


S9occeonmnnoonoocdrwsr 
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FILE: NPGS8589 ASC Al 


"FYWA","011644963","6","89Q1", 
"FYWA", "011644963", "6", "89Q2", 
"Fywa", "011644963", "6", "g9Q3", 
"PYWA" "011644963", "6","89Q4", 
"GINA", "006514532" ,"1", "85YY", 
"GTNA","006514532","1", "a6yYy", 
"6TNA","006514532","1","87YY", 
"GINA" ,"006514532","1","88Q1", 
"GTNA","006514532","1",'""88Q2", 
"GTNA","006514532",''1","88Q3", 
"GINA", "006514532","6","85YY", 
"GINA", "006514532","6",""86YY", 
"GTNA","006514532","6","87YY", 
"GTNA","006514532","6","88Q1" 
i) s » > 
“GTNA", "006514532", et »''88Q2", 
"GINA" "006514532" ,"6 6",""88Q3" ; 
"GINA", "006514532", "6" » 88Q4", 
"GINA". "006514532","6",""g9Q1", 
"GTNA" "906514532" rade "89Q2" 
"GTNA"."006514532","6", "8993", 
; "GTNA", "006514532", "6", "89Q4", 
"6xB9", "004081514", "5","85YY", 
"GXB9","004081514","5", ""86YY", 
"6xB9"","004081514","5","e7YyY", 
"GxB9","0046081514","5","88Qi1", 
"GXBO", "004081514", ie i »88Q2", 
"GxB9", "004081514", wpe "g8Q3", 
“GxB9", "004081514", "5" "g8Q4", 
"GxB9",""004081514", Cg ""g9Q1", 
"GXBO", "0040815146", "s5 tt »'89Q2", 
venga” Vageoeae len memmueecy®. 
"G6xB9","004081514","5","89Q4", 
“"GYHA","007178536","5","85YY", 
“GYHA" ,"007178538","5", "B6YY", 
“"GYHA" "007178538" 5" "a zyy". 
“GYHA", "007178538", WE » 88Q1", 
“"GYHA",''007178538" 5 "ggq2", 
“GYHA", "007178538", sd »"88Q3", 
"GYHA" "007178538", et »"88Q4", 
"GYHA", "007178538", ett »"89Q1", 
“gyHa", "007178538", wie »'89Q2", 
“GYHA", "007178538", "5 w »"89Q3", 
NGYHA' NGORIG SESE tamelnaasca” 
“GYHA", '"007178536","6","85YY", 
"GyHa". "007178538", "6" "s6yy", 
"GYHA","007178538","6","87YY", 
"GyHa","007178538","6","B8q1", 
"GYHA", "007178536" ,"6","88Q2", 
"G1HO", "0046351458","2","85yy", 
"G1HO","004351458","2","“a6yy", 
"G1HO", "004351458","2","87xYY", 
"G1HO", "004351458","2","88Q1", 
"G1HO","004351458","2","88Q2", 
"G1HO","004351458","2","88Q3", 
"GiHo","006351458","2", "B8Qa", 


16, 
8, 
10, 
35, 
55 
5, 
5, 
1, 
4, 
1, 
15, 
19, 
8, 
3, 
4, 
1, 
5, 
3, 
2, 
1, 
3, 
95, 
41, 
117, 
20, 
20, 
27, 
30, 
39, 
38, 
20, 
15, 
39, 
41, 
127, 
20, 
20, 
59, 
175 
51, 


30, 
30, 
28, 
21, 
37, 
0, 
3, 
123, 
184, 
53, 
25, 
11, 
11, 
10, 


33, 


80 


GD bat bet bet 
=wOnRnN 


— be 
Ue NUN WAWOUWU Ke Fen uw 


FILE: NPGS8589 ASC Al 


"G1HO", "004351458", "2", "89Q1", 
"G1HO", "004351458", "2", "8992", 
"G1HO", 004351458", "2", "8993", 
"G1HO","004351458","2" "89Q4", 
"617A", "011258944" ,"3","gaqi", 
"617A", "°011258944",""3", "8993", 
"G17A", "011258944" ,"3", "8994", 
"HHYA" ,""011560788","3","B5YY", 
"HHYA" ,""011560788","3", "86YY", 
"HHYA","011560788","3",""87YY", 
“HHYA", ''011560788","3","88Q1", 
"HHYA™,"'011560788","3","88Q2", 
"HHYA","011560788",''3", ""88Q3", 
"HHYA" ,011560788","3", "8804", 
“HHYA”,"011560788","3",”"89Q1", 
"HHYA" "011560788", "3", '""89Q2", 
"HHYA","011560788","3","89Q3", 
"HHYA" "011560788", "3", "g89Q4", 
"HHYA" "011560788" ,"7","85yy", 
“HHYA", "011560788", "7", "86YY", 
“HHyA", "011560788", "7","87YY", 
"HHYA","011560788","7", "88Q1", 
“oHya" "911560788" igs "88Q2" 
"HHA" ."011560788",""7","88Q3", 
"HHYA™ "011560788", "7", ""88Q4", 
"HHYA™,""011560788","7","89Q1", 
""HHYA", "011560788", "7", ""89Q2", 
“"HHYA", "011560788", "7", "8993", 
"HHYA", "011560788", "7","B9Q4", 
"HICA", "001387978", "5", "85YyY", 
"HICA","001387978","5", "86YY", 
"HICA" ,"001387978","5", "87YY", 
"HICA" "001387978", "5",""88Q1", 
"HICA" ,"'001387978","5","88Q2", 
"HICA™,"001387978","5","88Q3", 
"HICA" ,"001387978","5", ""88Q4", 
"HICA","001387978","5","89Q1", 
"HICK" ,"001387978","5","89Q2", 
"HICA" ,"001387978","5", "8993", 
"HICA" , "001387978", "5", "89Q4", 
"HICA" "001387978" ,"6","85YY", 
"HICA" ,""001387978","6","86YY", 
"HICA” "001387978" ,"6","87YY", 
"HICA","001387978","'6","88Q1", 


"HICA" ,"001387978", "6", "88Q2", 


"HICA" "001387978" ,"6" ,"88Q3", 
"HICA" "001387978", "6", "88Q4", 
"HICA" "001387978", "6", "89Q1", 
"HICA” ,"001387978", "6", "89Q2", 
"HICA" "001387978", "6",""89Q3", 
"HICA" "001387978", "6",""89Q4", 
"HTSA","010402205","3","85YY", 
"HT54","010402205","3", "86YY", 
"HTSA" ,"010402205", "3", "87YY", 
"HT5a","010402205", "3", "88Q1", 


9, 


51, 
135, 
134, 
122) 
147, 
199, 

35, 

35, 

76, 

77, 

50, 

$1, 

90, 
121, 

16, 

42, 

34, 

7, 


81 


e00000000 


oo 


oo 
wv ~ 


eocorr OO0 3} 


oo 


° 


eeoococoodeooq0c onocos 


eoocooqocceoso 


0, 


PAGE 00012 


FILE: NPGS8589 ASC Al 


"HTSA","010402205","3","88Q2", 

“HTSA", "010402205", Sue "8 88Q3", 

"HTSA","010402205"",""3"", "8 8Q4", 

“HT5A", "010402205", We ,"89Q1", 

"HTSA","010402205","3","89q2", 
"HTSA","'010402205","3","89Q3", 
"HTSA", "010402205", "3", "89Q4", 
"HT5A","010402205","6","85YY", 
"HTSA", "010402205", "6" "Bé6YY", 
"HTSA","010402205","6","87YY", 
"HTSA"."'010402205","6","88Q1", 
“HT5A","010402205","6"',"88Q2", 
“HT5A", ''010402205","6", "88Q3", 
"HTSA","010402205","6","88Q4", 
"HTS5SA","'010402205","6","89Q1" 

"HTSA",""010402205","6","89Q2", 
"HTSA", "010402205", "6", "89Q3", 
“HTSA" "010402205", "6", "89Q4", 
"JEOA","008847571","2","85YY", 
"JEOA","008847571","2", "86YY", 
"JEOA", "008847571" ,"2","87YY", 
"“JEOA", "008847571", "2","88Q1", 
“JEOA", "008847571" ,"2","88Q2", 
"JEOA","'008847571","2","88Q3", 

“JEOA", "008847571", hee "88Q4", 

"JEOA","008847571","'2", "goqi", 
“JEOA","008847571","2","89Q2", 
EGA HOORGETEG TEINS? Mean ee 
"JEOA","008847571","2","89Q4", 
"JEOA","008847571","6","86YY", 
"JEOA","008847571","6", "87YY", 
"JEOA","008847571","6","88Q1", 
“"JEOA" "008847571" ,"6","88Q2", 
"JEOA","008847571","6","88Q3", 
"JEOA", "008847571" ,"6","88Q4", 
"JEOA" ,"008847571","6","89Q1", 
"JEOA","008847571", "6", "89Q2", 
"JEOA" ,"008847571","6","8993", 
"JEOA", "008847571", "6","89Q4", 
"JL6A" "011758691", "1", "85YY", 
“"JIL6A" "011758691", "1", "86yYY", 
"JL6A","011758691","1","87YY", 
"JL6A", "011758691", "1","88Qi", 
“JL6A","011758691","1","88Q2", 
"JL6A","011758691", WwW i","88Q3", 
"JL6A","011758691", m5) i","68Q4", 
“JL6A" "011758691", "1","89Q1", 
"JL6A","011758691", my" "B9qo", 

"JL6A", "011758691" "4"! "g9Q3", 
nJL6A", "011758691", "1", "89Q4", 

TUeA" odd rsasee a tee a G 
"JL6A" ,"011758691","7", "86yY", 
JE6A" 1011758691", "7", "a7¥y", 
"JL6A »'011758691","7","88qi", 
JL6A" "011758691" ,"7","88Q2", 


14, 
10, 
13, 

8, 
16, 
11, 
20, 
27, 
37, 
34, 

9, 

8, 
11, 
18, 

8, 

1, 
10, 
11, 

209, 

229, 

164, 
Ifa 
61, 
85, 
De) 
46, 
46, 
36, 


21, 


22, 
117, 
61, 
70, 
25, 
18, 
10, 
9, 
20, 
15, 
10, 
10, 
67, 
7, 
87, 
26, 
24, 


82 


0, 


ecoococoeococeoo 


ooo 
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FILE: NPGS8589 ASC Al 


"JL6A","011758691","7","88Q3", 
"JL6A","011758691","7","88Q4", 
"IL6A", "011758691", Lo ) 7","89qQ1", 
"JL6A","011758691","7","89Q2", 
"JL6A","011758691","7","8993", 
"JL6A","011758691","7","89Q4", 
"JM3A","009448258","1" ,"85YY", 
"IN3A","009448258","1","86YY", 
“JN3A","009448258","1",,"87YY", 
"IM3A","009448258","1","88q1", 
"JN3A","009448258","1",""88Q2", 
"JM3A","'009448258","1",, "8693", 
"IN3A","009448258","1","88Q4" 
"N34", "009668258","1","B9Q1", 
"434", "009448258", "1","a9q2", 
“JN3A", "009448258" ,"1","89Q3", 
"JIN3A","009448258","1","89Q4", 
"N34" "009448258" ,"7" "85yyY", 
“"JN3A","009448258","7" ,"86YY", 
"JN3A","009448258","7","87YY", 
"JN3A",""009448258","7","88Q1", 
“JN3A","'009448258","7" ,"88Q2", 
"JIN3A", "009448258", Us} Ww a8 8Q3", 
“JN3A"","009448258", a vi began 
OhGRE  Goscun2san 7" "a5ci"" 
"IM3A","'009448258","7","89Q2", 
"JN3A","009448258","7","89Q3", 
“JN3A", "009448258" "7", ""89Q4", 
"JQVA","001507344","2","85YY", 
"sQqva","001507344","2" "s6yy", 
"JQVA", "001507344" ,"2" "87x", 
Bev Ale "001507344", on "gaqi", 
"JQva","001507344", fot ™ggq2", 
"JQvA","001507344",,"2","88Q3", 
"3QVA", "001507344", Ho" a aQG", 
"3QVA"."001507344","2","g9q1", 
"gqva","001507344","2", "8992", 
"Jqva", "001507344", "2","89Q3", 
"gqva","001507344","2","89Q4" 
"JQVA"."001507344","6","5YY", 
"JQVA","001507344","6","B86YY", 
"gQva" "001507344" m6" "gzyy", 
"JOVA", "901507344", 6 it "gsqi", 
"JQVA", "001507344", 6 o »"88Q2", 
Bee encety esca" Me esas" 
"JQVA" "001507344", "6", "88Qa", 
"gqva" ,"001507344","6","89q1", 
"JQvA", "001507344", "6", "89Q2", 
"Java" ,"001507344","6","89Q3", 
"JQVA" "001507344", "6","89Q4", 
"JsNA","001520939", "1", "85YY", 
"JSNA","001520939","1","86YY", 
"JSNA","001520939","1","87YY", 
"JSNA","001520939","1","88Qi", 
“JSNA","001520939","1","88Q2", 


ist 
11, 

6, 
0, 
15, 
18, 


181, 
102, 
226, 


32, 
32, 
30, 
30, 
a2, 
32, 
33, 
32, 
37, 
47, 
97, 
14, 
25, 
21, 
17, 
46, 
43, 
4a, 
cele 


253, 
156, 
136, 


26, 
45, 
49, 
oF, 
49, 
31, 
42, 
54, 
59, 


106, 
186, 


bay 
36, 
26, 
25, 
20, 
30, 
17, 


27 


58, 
31, 
50, 
14, 
14, 


oooroo0o0o0oo9coeo97d 
wee ee ee ee we 


oo0o0o0 0 000 0O0N 0 COCO 90D 


uUor 
O38 


83 


oooo09;se 
we ye we 


ooooc9o 
ww ee ew 


ooooo0o0o00o97 


oqooo0ooo0o0ooeo0co0oo0o0o0o0ono 


ee ee) 


oogoo0oonoosd 


=) 
ve 


Qo, 


PAGE 0001 


FILE: NPGS8589 ASC Al 


"JSNA", "001520939", "1","88Q3", 
"JSNA","001520939","1","88Q4", 
"JSNA","001520939","1",,"89Q1", 
"JSNA","001520939","1","89Q92", 
"JSNA","001520939","1","89Q3", 
"ISNA" ,""001520939","1","89Q4", 
"JSNA","001520939","6" ,"85YY", 
“JSNA", "001520939" "6" ,,"86YY", 
"ISNA", "001520939" ,"6" ,"87YY", 
"ISNA" ,"001520939","6","88Q1", 
"ISNA", "001520939", "6", "88Q2", 
"ISNA" ,"001520939","6" "8893", 
"ISNA" »"001520939", "6" »"88Q4" 5 
"ISNA" ,"001520939","6", "8991", 
"JSNA" "001520939" ,"6","89Q2", 
"JSNA" ,"001520939","6", "8993", 
"JSNA" "001520939" ,"6" "8994", 
"KFQA","010064744","5","s6yy", 
“"KFQA", "010064744" ,"5","87YY", 
“"KFQA","010064744" "5" »"88Q3", 
"KFQA", "010064744" ,"5",,"89q1", 
“"KN7A" "010654756", "1", "85YY", 
“"KN7A" "010654756", "1" ,,"86YY", 
“KN7A" "010654756", "1", "87YY", 
"KN7A","010654756","1","88Q1", 
"KN7A", "010654756" ,"1","88Q2", 
“"KN7A","010654756","1","8803", 
"KN7A","010654756","1","88Q4", 
"KN7A","'010654756",""1","89Q1", 
"KN7A" ,""010654756","1","8992", 
“"KN7A","010654756",""1","89Q3", 
"KN7A" ,"010654756","1" "8994", 
"RN7A","010654756", "7", ""85YY", 
"KN7A" "010654756" "7" ,"86YY", 
"KN7A","010654756","7","87YY", 
"KN7A", "010654756" ,"7","88Q1", 
"KN7A","010654756","7","88Q2", 
"KN7A", "010654756" ,"7" "8893", 
"KN7A", "010654756" ,"7","88Q4", 
"KN7A","010654756","7","89Q1", 
"KN7A","010654756", "7", "8992", 
"KN7A","010654756","7","8993", 
_"KN7A", "010654756", "7","89Q4", 
“"KSB6","001341861","3","85YY", 
"KsB6","001341861","3","86YY", 
"KSB6","001341861","3", "87YY", 
"KSB6","001341861","3","88Q1", 
“KSB6","001341861","3","88Q2", 
- "KSB6",''001341861","3","88Q3", 
"KSB6" "001341861" ,"3","88Q4", 
"rope" » "001341861" Pak Ma :\:10) ba : 
"KSB6", "001341861", "3", "8992", 
"KSB6" , 001341861" ,"3","89Q3", 
eeeeee icon REO 7 
KSB6", "001341861", ""7",,"85yYY", 


21, 
20, 
24, 
15, 
14, 
14, 
35, 
ii, 
50, 
13, 
13, 
ot, 
20, 
35, 
35, 
ene 
a2, 

1, 

1, 

1, 

2, 
60, 


101, 
183, 


49, 
34, 
47, 
47, 
50, 
44, 
36, 
38, 
55, 
83, 
83, 
36, 
33, 
40, 
35, 
36, 
aa 
40, 
40, 


265, 
160, 
149, 


26, 
27, 


49, 


54, 
73, 
80, 
57, 
50, 

0, 


84 


179 
288 


FILE: NPGS8589 ASC Al 


“"KSB6",''001341861","7","86yY", 
"KSB6”, "001341861", eT COIN 
"KSB6",''001341861","7" "gaqi", 
"KSB6", "001341861", "ato »"88Q2", 
"KSB6",’'001341861", rit ,'88Q3 an 
"KSB6", "001341861", "7" "g8Qa", 
"KSB6"', '"001341861","7","89Q1", 
"KSB6", "001341861", es »"89Q2", 
"KSB6", "001341861", "7", "89Q3", 
"KSB6", "001341861", Bi js »"89Q4", 
*KO¥7","005162808","2","B5YY", 

VON "905162808", We) 2", "geyy", 
"KOy7","005162808","2","B7YY", 
"Koy7”,"005162808","2","88Q1", 
"KoY7”, "005162806" ,"2","88Q2", 
"Koy7","005162806","2","88Q3", 
"KoY7", "005162808", Se "88 8Q4", 
"KOY7", "005162808","2","g9q1", 
nKOV 7a. "005162808", We) Ww »'89Q2", 
Beret oosicgace."2"""a903"" 
"Koy7", "005162808", 5) " »"89Q4", 
"K7B8", "001487279", nye "B5YY", 
"K7B8","'001487279",,"2" ,"B6YY", 
"K7B8","001487279","2" "8e7YY", 
"K7B8" '001487279","2", "gaqi", 
"K7BB", "001487279", "2","88Q2", 
"K7B8" "001487279", (igi "g8qa", 
"K7B8", "001487279" "2" ,"88Q4", 
"K7B8", "001487279", ge »"89Q1", 
"’7BB" » 001487279", Mig yi »"89Q2", 
"K7B8", "001487279" "9" "8993", 
"K7B8", "001487279", Mos! » "8994", 
"K7B8", "001487279","7" ,"8S5YY", 
Dee copiaaracs" "7" "eery”” 
"K7B8", "001487279" ,"7" ,"87YY", 
"K7B8", "001487279", "7", "88Q1", 
"K7B8", "001487279" "7", "68Q2", 
"K7B8",''001487279",,"7","88Q3", 
"K7B8","'001487279","7","8aQ4", 
"K7B8" ,""001487279","7","89Q1", 
"K7B8","001487279","7", "8992", 
="K7B8","001487279","7","89Q3", 
"K7B8','"001487279","7","89Q4", 
“"LFVB","007825308","5","B5YY", 
"LF vs" ,''007825308","5","86YY", 


“"LFVB",'"'007825306","5","87YY",- 


“LFVB",''007825306","5","68Q1", 
"TEVB" . "907825308" ite ,"88Q2" ; 
b “TEVB" » 007825308" ; ig »"88Q3" - 
“LFVB", "007825308", "5", "68Q4", 
"LFVB" ,"'007825308","5","69Q1", 
"LFVB",''007825308","5","69Q2", 
"LFVB" ,"007825308",'"5","89Q3", 
"Tryp" » "007825308" ney ,"89Q4" : 
"DLRMA" » "0069 14515" wu3e »"BSYy" ; 


10, 
46, 
24, 
25, 
55, 
52, 
53, 

105, 
54, 
50, 
46, 
4b, 

105, 
2 

2 
28, 
23, 
44, 
31, 
64, 
CEL, 
i 
25, 
17, 

4, 

8, 
ia 

4, 
10, 
20, 
10, 
10, 
19, 
23, 
34, 


5, 

5, 
13, 
2826, 
1630, 
1992, 
501, 
500, 
500, 
501, 
453, 
451, 
455, 
375, 
56, 


we ee ee we we 


we Oe Ore Oe = Oo 


85 
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7 ewe ee ee ew we 


oooooo0coq0c0o0cad 


ooo 
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3262 
2120 
3463 
566 
566 
639 
603 
553 
497 
577 
518 
73 
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FILE: NPGS8589 ASC Al 


“LEMA","'006914515","3","86YY", 
“LKMA",'"'006914515","3"',“87YY", 
"LENA" "006914515", "3" ,"88Q1", 
“LKMA","006914515","3","88Q2", 
“LKNA", "006914515", "3","88Q3", 
“LKNA", "'006914515","3","88Q4", 
"LKMA" ,"'006914515","3","89Q1", 
“LKMA", "906914515", Nig " »"89Q2", 
“LKNA","006914515", "3M »"89Q3", 
“"LEMA",""006914515","3","89Q4"", 
“LKMA", "006914515", "6", "85YY", 
"LENA", "006914515", "6", "86YY", 
“LKMA","006914515","6","87YY", 
“LKMA", "006914515", Mel! »'88Q1", 
"EMA" ,"006914515", iT] "Wg 8Q2", 
“LKMA", "906914515", ve: "388 8Q3", 
"LKMA"."'006914515","6"."B8Q4", 
“LKMA", "006914515", "6","89Q1", 
“LKMA", "006914515", "6", ""89Q2", 
“LKMA", 006914515", "6","89Q3", 
"LENA", "006914515", "6", "89Q4", 
“LRCA", 007569894" ,"5"" "asyy", 
“LRCA",""007569894","5","86YY", 
“"ERCA","007569894","5" “87yy", 
“LRCA","007569894","5","88Qqi", 
“LRCA", "007569894", "5 " »"88Q2", 
"ERCA" a poseesan ame "88Q3", 
“LRCA", "007569894" "5", "88Q4", 
“"ERCA", "007569894", "5" *ggqi", 
"ERCA",""007569894","'5"","89Q2", 
“"LRCA","007569894","'5", "8993", 
"LRCA", "007569894" "5", "89Q4", 
"LX4A","011987659","5"“8syy", 
"LX4A","011987659","5", "B6YY", 
"LX4A","011987659",''5","87YY", 
"LX4A","011987659","5","88Q1", 
“"LX4A","011987659","5" "88Q2", 
"LX4A","011987659",'"'5","88Q3", 
“LX4A" "011987659", "3 »88Q4", 
"LX4A", "011987659", "5s" "s9qi", 
"LX4A","011987659","5",""89Q2", 
“LX4A", "011987659", "5 "B9Q3", 
"LX4A" "011987659" ."5","89Q4"", 
"L1TA","001812334","2","esyy", 
“"L1TA","001812334","2", "86YY", 
"LITA" ,"001812334","2","87YY", 
"LITA", "001812334","2","88Q1", 
"L1TA" "001812334", "2", "88Q2", 
"LITA", "001812334", "2", "88Q3", 
"LITA", "001812334","2","88Q4", 
"L1TA","001812334","2","89Q1", 
"LITA", "001812334","2" "89Q2", 
"LITA", "001812334","2","'89Q3", 
"LITA", "001812334", "2", "8994", 
"L1TA","001812334","6",""85yy", 


109, 
96, 
15, 
18, 

7, 

7, 
28, 
25, 
32, 
19, 
39, 
44, 


4, 
9, 
6, 
154, 
ie 
190, 
52, 
52, 
48, 
51, 
24, 
57, 
70, 
90, 
a2) 
49, 
33, 
14, 
9, 
9, 


471, 


86 
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~- eee we ew we we 
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eooor 
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FILE: NPGS8589 ASC Al 


“L1TA","001812334","6","a6yYY", 
“L1TA","001812334","6","87YY", 
“L1TA",""001812334","6","88qi", 
"LITA" ,"'001812334","6","88Q2", 
"LITA" "001812334" ,"6","88Q3", 
"LITA" ,""001812334","6","88Q4", 
“L1TA" , "001812334", "6","89Q1", 
“L1TA" ,''001812334","6",""89Q2", 
Sale An ; "001812334", "6 6", "8993", 
“LITA", "901812334", 6" "89Q4", 
"LITA" ,"'001812334","7","85yY", 
"LITA", "001812334", Ue be "geyy", 
“"L2BA" ,"003944125" not nasyy" 
“"L2BA", "003944125", ay dae “"g6yy", 
"TOBA", "003944125", "2" ."B7yY", 
"L2BA" ,''003944125","2","88Q1", 
“L2BA", "003944125", ""2","88Q2", 
"L2BA","003944125","2","88Q3", 
"L2BA", "003944125", "2","88Q4", 
"L2BA", "003944125", "2","89Q1", 
“L2BA", "003944125", "2", "89Q2", 
“L2BA","003944125","2", "8993", 
"L2BA" ,"003944125","2","89Q4", 
"L6FA",''008671527","3","85YY", 
"L6FA" ,""008671527","3", "86YY", 
“"L6FA", "908671527", " a “azyy", 
“L6FA", "908671527", "3 a »"88Q1", 
NYEEMY “opeesisay" "3" "ea02"" 
"L6FA","008671527",""3","88Q3", 
“"L6FA", "008671527", 3", '"88Q4", 
“"L6FA",'008671527","'3","89Q1", 
“"L6FA", "008671527", "3", '""89Q2", 
“"L6FA" "008671527", "'3","89Q3", 
"L6FA", "008671527", "3","89Q4", 
"L6FA" "008671527", "6", ""85YY", 
“L6FA" ,"008671527","6", "geyy", 
“L6FA" "008671527" ,"6","87YY", 
"L6FA",""008671527","6","88Q1", 
“L6FA","'008671527","6","88Q2", 
“L6FA","008671527","6",'"88Q3", 
"L6FA",''008671527","6","88Q4", 
“"L6FA","008671527",'6","89Q1", 
“L6FA”,"008671527","6","89Q92", 
"L6FA","008671527",'6",'"89Q3", 
“L6FA" ,"008671527","6","89Q4", 
“"L8XA", "0912555640", "2", "85YY", 
"L8XA","012555640","'2", "86YY", 
"Daxa","012555640","2","87xy", 
"L8xa","012555640","2",""88Qqi", 
“"Eaxa" "012555640" ,"2","88Q2", 
“"LSXA" "012555640", "2", "88Q3", 
"1axa",""012555640","2","88Q4", 
"Laxa" "012555640", "2","89Q1", 
"LEXA", "012555640", We) w »"'89Q2", 
“L8XA" Reviseereeon "3" e5u5" ; 


207, 
462, 
100, 
131, 
106, 
100, 
91, 
90, 
118, 
ii, 
0, 
3, 
260, 
298, 
160, 
92, 
Boe 
18, 
18, 
52, 
52, 
34, 
67, 
87, 
78, 
2, 
15, 
21, 
33, 
33, 
19, 
15, 
18, 
a, 
41, 
85, 
97, 
15, 
16, 
33, 
28, 
12, 
20, 
8, 
2, 
163, 
40, 
82, 
64, 
70, 
ad. 
52, 
48, 
51, 
57, 


87 


eooo0ooocodce 


ooo 


NN 
ow 


208 
467 
103 
132 
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FILE: NPGS8589 ASC Al 


"L8XxA","012555640","'2","89Q4", 
"L8XA", "012555640", "6" ,""88Q3", 
"D8xa" , "012555640" 6s »''88Q4" . 
"1L8xA" ,"012555640","6","89Q1", 
"L8Xxa" » "012555640" ae : "3992" ; 
"LaxA", "012555640" ,"6","8993", 
"L8xX4","012555640","6","89Q4", 
"MA6A","012019601",,"1",""85YY", 
"MA6A"',"012019601" "1", "86YY", 
"HA6A","012019601","1",""87YY", 
"MA6A", "012019601","1","88Q1", 
"NA6A","012019601","1",""88Q2", 
"MAGA" ,"012019601","1",""88Q3", 
"HAGA" , "012019601" my 8894" i 
"HA6A" ,"'012019601",'""1","89Q1", 
"HA6A",""012019601","1","'89Q2", 
“MA6A","'012019601","1","'89Q3", 
"MA6A" "012019601" ,"1",""89Q4", 
"MA6A","012019601","7","85YY", 
"HA6A", "012019601" ,"7",,"86YY", 
"MA6A","012019601","7","87YY", 
"HA6A","'012019601","7","88Q1", 
"MA6A","012019601","7","88Q2", 
"MA6A" "012019601" ,"7" ,"88Q3", 
"ya6A","'012019601","7","88Q4", 
"MA6A", "012019601" ,"7","89Q1", 
"MA6A","012019601","7","89Q2", 
"MA6A","012019601","7", "8993", 
"MA6A","012019601","7","89Q4", 
"MBSA" ,"001690545","5","85YY", 
"MBSA", "001690545" ,""5", "86YY", 
"MBSA","001690545","5","87YY", 
"B54" ,"001690545","5","88q1", 
"MBSA", "001690545", "5", ""88Q2", 
"BSA" »"001690545" 25", "8893" c 
"MBSA", "001690545","5","88Q4", 
"MBSA" ,"001690545","5",,""89Q1", 
"MB5A'',"001690545","5","89Q2",, , 
"MB5A"',"'001690545","5","8993", 
"MBSA", "001690545","5","89Q4", 
“"MDRA","011290138","1",""85YY", 
“MDRA'","011290138","1";"86YY", 
“MDRA",''011290138","1", "87YY", 
“"HDRA","011290138","1","88Q1", 
“MDRA","011290138","1","88Q2", 
"MpRA" »"011290138" Ra SUEY foe un 
“"MDRA","011290138","1","88Q4", 
“MDRA","011290138","1","89Q1", 
"MDRA", "011290138" ,"1","89Q92", 
"MDRA","011290138" '1","89Q93" i 
“"MDRA", "011290138" ,"1", "8994", 
"MDRA","011290138","7","85YY", 
“MDRA" "011290138" ,"7","86yY", 
“MDRA","011290138","7","87YY", 
“MDRA" »"011290138" eee »"88Qi" A 


66, 
8, 
13, 
6, 
3, 
11, 
14, 


133, 
109, 


els 
18, 

8, 

3, 

3; 
24, 
14, 
14, 
29, 
74, 
55, 


111, 


19, 
iz, 
19, 
ft, 
25, 
14, 
45, 
50, 


288, 
171, 


ras 
29, 
i, 
45, 
44, 


67, 


33, 
65, 
65, 
82, 
85, 
41, 
28, 
28, 
25, 
25, 
Bale 
°1, 
20, 
20, 
66, 
96, 


207, 


26, 


88 
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FILE: NPGS8589 ASC Al 


“MDRA" ,"'011290138","7","88q2", 
"MDRA" , "011290138" ,"7","88Q3", 
"MDRA","'011290138","7","88Qa", 
“MDRA","011290138","7",""89Q1", 
"*MDRA", "011290138","7","89Q2", 
“MDRA" ,""011290138","7","8993", 
“MDRA","'011290138","7","89Q4" 
"MuaA","001655873",""5","asyy", 
"MUAA" ,"001655873","'5", "B6yy", 
"MUAA™ , "001655873", "5", "87YY", 
"MUAA","001655873","5","88Q1", 
“"MUAA", "001655873" ,"5","88Q2", 
“MUAA" »'001655873" ' Nea : *ggq3" ‘ 
“"MuAA" , "001655873" 5", "88Qa" ‘ 
"MUAA", "001655873", "5","89Q1", 
"MUAA","001655873","5", "8992" 
"MUAA","001655873","5","89Q3", 
"MUAA","001655873","5","8904", 
“"MUAA","001655873","6", ""85YY", 
"MUAA","001655873","6", ""86YY", 
"wuAA" , "001655873" - Gogo »"87YY" ; 
"HUAA", "001655873", "6","88Q1", 
“MUAA" "001655873", "6","88Q2", 
“"MUAA", "001655873", "6", "88Q3", 
“MUAA", "001655873", "6", ""88Q4", 
"MUAA", "001655873", "6","89Q1", 
“"MUAA","001655873","6","89Q2", 
"MUAA","001655873", "6", "8993", 
"HMUAA" , "001655873" a 6 » "8994" 
ce OEE Re eet 
“NVNO" "0910850351" aye igeyant 
“NVNO", "010850351","1","88Q1", 
"NVNO" ,"010850351" meat »"88Q2" ‘ 
"NVNO" ,"010850351" eiuat! "8893" ; 
“NvNO","010850351","1","88Q4", 
"NVNO","010850351",""1",""89Q1", 
"NIVNO" ,"010850351" ty "8992" ; 
“NVNO" , "010850351" ay "8993" ; 
"WYNO" » "010850351" aa "8994" ‘ 
"NVNO", "010850351","7","85YY", 
."N9M2","010936334","2","a5yY", 
"NON2","010936334","2" ,"“86yY", 
"NOM2","010936334","2","87YY", 
"NOM2", 010936334", "2","88Qi", 
“"NOM2", "010936334", "2","88Q2", 
"NOM2" ,"0109363346","2","88Q3", 
“NOM2" "010936334", "2","88Q4", 
“"NOM2" ,"010936334","2",""89Q1", 
“NOM2",""'010936334","2","89Q2", 
“"NOH2", "010936334" ,"2","89Q3", 
"NOM2" , "010936334" moe »"89Q4" i 
"PG3A","001609920","5",, "86YY", 
“pG3A", "001609920", "5", "87YY", 
“"pG3A","001609920","5","88qi", 


25, 
38, 
41, 
24, 
27, 
8, 
8, 
189, 
173, 
154, 
36, 
37, 
20, 
22, 
37, 
43, 
23, 
23, 
80, 
50, 
119, 
41, 
15, 
5; 
7, 
25, 
125 
6, 
6, 
OTe 
39, 
67, 
25. 
12, 
13, 
13, 
26, 
26, 
20, 
10, 
1, 
10;, 
13, 
47, 
10, 
10, 
a, 
14, 
30, 
21, 
30, 
28, 
12, 
36, 
2, 
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oe ef 


wee we 


ooo oO Ononge 
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FILE: NPGS8589 ASC Al 


“pG3a","001609920","5","88Q2", 
“PG3A", "001609920" ,"5",""88Q3", 
"pg3A", "001609920", "5", "88Q4", 
“PG3A","001609920","7","B5YY", 
"PG3A","001609920","7", "86YY", 
"pG3A", "001609920", "7", "87YY", 
"PG3A",, "001609920","7","88Q1", 
"pG3aA", "001609920", "7", "88Q2", 
"pG3a",""001609920","7", "88Q3" 
"PGA" "001609920" ,""7","88Q4", 
"Pg3a".""001609920","7","g9q1", 
"pgaa"."991609920","7" "8993", 
"pG3A" » 001609920" Be » "8994" 
"PG4A",""001609921","5" ,"86YY", 
"pG4a" "001609921", "5", "87xY", 
"PG4a" ,"'001609921","5","88Q1", 
"PGA" ,"'001609921","5","88Q2", 
"Pgoa" ,"'001609921","5","88Q3", 
"PG4a" "001609921", "7", "B5YY", 
"PGA", "001609921" "7", "B6YY", 
"PG4a" "001609921" ,"7","87xY", 
"pG4a" "001609921" ,"7","88Q1", 
"PG4A", "001609921" ,"7","88Q2", 
"pgsa","'001609921","7","88Q3", 
"pgsa" "001609921", "7", "88Q4", 
"PG4a" "001609921", "7", "8904", 
“py49" "011225980" "2" ,"B5yyY", 
“pvg9","011225980","2", "86yY", 
“py49","011225980" "2" ,"S7yyY", 
"py49","011225980","2","88Q1", 
“py49" "011225980","'2","88Q2", 
“py49" ."011225980","2","88Q3", 
“pv49" "011225980", "2", "88Q4", 
"py49","0911225980","2", "89Q1", 
“py49" ,"011225980","2", "8992", 
“py49" "011225980", "2", "8993", 
“py49","011225980","2", "8994", 
“"pv49" "011225980" ,"6", "85YY", 
"py49" "011225980", "6" ,"87YY", 
"P406", "011358960", "3", "85YY", 
"P406",, "011358960", "3", "B6YY", 
"p4o6","011358960","3","87YY", 


-"p4o6","011358960","3","88Q1", 
-"p4o6", "011358960","3";"88Q2", 
-"p406", "011358960", "3"; "8893", 


"p4o6", "011358960", "3", "B8Q4", 


D406" ,''011358960" ee "8991" a 


4 "P406" "011358960" ,"3","89Q2", 
~ "p406", "011358960", "3", "8993", 


"p406", "011358960" ,"3","89Q4", 
"QE48", "011506952" ,"1","B6yYy", 
"QE48","011506952","1","B7xY", 
"QE48" "011506952", "1", "88Q1", 
“"QE48", "011506952", "1", "88Q2", 
"QE48", "011506952", "1","88Q3", 


4, 
3, 
0, 
51, 
ais}. 
64, 


90 


eoooooooo 
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FILE: NPGS8589 ASC Al 


"QE48" "011506952" ,"1","88Q4", 
"QE48", poidgoegs ui" “g9qi", 
"QE48", "011506952", yy LL) »'89Q2", 
Pee oigenesey "18 esas" 
"QE48","011506952","1","89Q4", 
"QRHA" "004646946" "3", "gsyy", 
"QRHA" "004646946" ,,"3" ,,"86YY", 
"QRHA"."004646946", Wy3) BTN. 
"QRHA","004646946","3","88Q1", 
"QRHA", "004646946", Nee "g 88Q2", 
"QRHA",""004646946", "uae "8893", 
"QRHA", "004646946", WW) »88Q4", 
“"QRHA", "904646946" 3" "a9", 
"QRHA",""004646946",""3"."g9Q2", 
"QRHA™,"004646946","3", "8993", 
“QRHA" "004646946" "3" ,"89Q4", 
"QRHA" ,""004646946","6" ,"85YY", 
“"QRHA" , "004646946" ,"6",""S6YY", 
“"QRHA","004646946",,"6",,"87YY", 
"QRHA” , "004646946","6",""88Q1", 
“QRHA", "004646946", Mal) » 88Q2", 
“"QRHA", "004646946", 6" »'88Q3", 
“QRHA", "004646946", W6 ity » 88Q4", 
MeEein appaeucase”'"@"onpear™” 
"QRHA", "004646946","6","89Q2", 
"QRHA" "004646946", "6","89Q3", 
“"QRHA™ "004646946" ,"6",,"89Q4", 
“QWRA","011390361","1","85YY", 
“QWRA",""011390361","1","86YY", 
“QwRa","011390361","1","87YY", 
“"QWRA" ,""011390361","1","88Q1", 
“QWRA" ,"011390361","1","88Q2", 
"QwRsA™ "011390361", "1",""88Q3", 
“QWRA", "011390361", "1", "88Q4", 
"QWRA" ,""011390361","1",""89Q1", 
"qwra","011390361","1","89Q2", 
"QWRA", "011390361", mi uw »"89Q3", 
“QwRa" "011390361" ra eee 
"QwRa", "011390361", 5 00 ,B5YY", 
"QWRA", "011390361", (5 » 86YY", 
"QWRA", "011390361", ay) 0) a eIYY' 
"QWRA", "011390361", Wg »"88Q1", 
"QWRA" .""011390361","7 ot »"88Q2", 
"QWRA" ,"011390361","7",""88Q3", 
“QwRA","011390361","7","88Q4", 


‘ “"QWRA" ; "911390361" o 7", "89Q1" ; 


"Qqwra" "011390361", "7" ,"89Q2", 
"Qura","011390361","7", "8993", 


” “qwRA","011390361","7","89Q4", 
* “Ryas", "012402885", "1", ""89Q2", 


"RYAG" ,"012402885","1", "8993", 
"RYA4" "012402885" ,"1",'"89Q4", 
"R72A" "008684351" ,"3","85YY", 
"R72A",""008684351","3", "86YY", 
"R72A" "008684351", "3", "87YY", 


“oles. 


9, 
102, 
78, 
98, 
10, 
10, 
15, 
14, 
31, 
18, 
6, 
16, 
79, 
43, 
70, 
14, 
13, 
16, 
12, 
20, 
olbhe 
40, 
30, 
14, 
26, 
17, 
8, 


15, 


ot 


PAGE 001 


FILE: NPGS8589 ASC Al 


"R724" ,"008684351","3","88Q1", 
"R724", "008684351", "3", ''88Q2", 
"R724", "008684351", "3", '"88Q3", 
"R724", "008684351" ,"3","88Q4", 
"R724", "008684351"',"3","89Q1", 
"R724", "008684351","3","89Q2", 
"R724" ,"008684351","3","89Q3", 
"R724", "990868435 i A : "g9Q4" - 
"R72A",""008684351","6", "85YY", 
"R724", "008684351" "6", "86YY", 
"R724", "008684351", "6", "87YY'", 
"R724", "008684351" ,"6","88Q1", 
"R72A","008684351","6","88Q2", 
"R724" ,"008684351","6",''88Q3", 
"R724", "008684351", "6", "88Q4", 
"R72A", "008684351", "6", "89Q1", 
"R72A","008684351","6","89Q2", 
"R72A", "008684351" ,"6"',"89Q3", 
"R724" ,"008684351","6","89Q4", 
"S2PA","011758902","5","85YY", 
"S2PA","011758902", "5", "86YY", 
"S2PA","011758902","5","87YY", 
"S2PA","011758902","5","88Qi", 
"S2PA","011758902","5","88Q2", 
"S2Pa" "011758902" ,"5","88Q3", 
"S2PA","011758902',"5","88Q4", 
"Sopa" ,"011758902","5","89Qi", 
"S2PA","011758902","5","89Q2", 
"S2PA" "011758902", "5", "89Q3", 
"S2PA","011758902","5","89Q4", 
“"S2PA","011758902", "7", "85YY", 
“"S2PA","011758902" "7", "aé6yy", 
"SoPa" "011758902" "7", "87YY", 
"S2PA","011758902","7","88Qqi", 
"S2Pa","011758902","7","88Q2", 
"S2PA","011758902","7","88Q3", 
“"s2Pa',"011758902","7","88Q4", 
"S2PA","011758902","7","89Q1", 
“Sopa” "011758902" ,"7","89Q2", 
- ,“S2PA","011758902","7", "8993", 
“SOPA' "011758902", "7", "89Q4", 


. “UEYA","004162929","2","a5YY", | 


“UEYA","004162929","2", "a6YY", 
"UEYA","004162929","2","87YY", 
"UEYA","004162929","2","gaqi", 
"Upya'' ‘ "904162929" , ig ju ‘ "g8Q2" i 


"UEYA™, "004162929", "2","88Q3", . 


"UEYA", "004162929", "2", "88Q4", 
"UEYA", "004162929", "2", "a9qi" 
"UEYA","004162929","2"."g9Q2", 
"UEYA", "004162929", "2" "89Q3" 
"UEYA","004162929","2","89Q4", 
“UPLA" "008719240" ,"5", "85yy" 
"UPLA","008719240","5",,"86YY",, 
“UPLA","008719240","5" "a7yy", 


6, 
7, 
4, 
10, 
ies 


15, 
15, 
40, 


15, 


3; 
1, 
3, 
212, 
140, 
314, 


eooorer o0coo00o0ao 
~ 


-— Oo 
—— 


92 


OOonNnNOYf 0 


eooocouvwrdod 


° 


0, 


ooooooocodso 


—_ ~— 
Pe Pr UMwon 


Nw 
UANARN ~ 


PAG 


FILE: NPGS8589 ASC Al 


“UPLA", "008719240", est! »"88Q1", 
“UPLA", "008719240", rue "sg 88Q2", 
"UPLA","008719240","5", "B85 8Q3", 
"UPLA","008719240","5", "88Qa", 
"UPLA","'008719240","5","@9q1", 
"UPLA","008719240","5","89Q2", 
"UPLA”,"008719240","5","8993", 
"UPLA","008719240","5","89Q4", 
"UPLA" "008719240", "6", "85YY", 
"UPLA", "008719240", "6", "86YY", 
"UPLA","008719240","6","87YY", 
"UPLA","008719240","6","88Q1", 
"UPLA","008719240","6","88Q2", 
“UPLA" ,"008719240","6","88Q3", 
"UPLA","008719240", "6", "88Q4", 
"UPLA" ,"008719240","6", "89Q1", 
"UPLA","008719240","6","89Q2", 
“UPLA","008719240","6","8993", 
"UPLA", "008719240" ,"6","89Q4", 
"VCEA",""010550468","5",""85yY", 
"VCEA","010550468","5", "86YY", 
"VCEA","010550468","5","87xY", 
"VCEA","010550468","5",""88Q1", 
"VCEA","010550468","5",""88Q2", 


"VCEA","010550468",'"5","88Q3",- 


"VCEA","010550468","5","88Q4", 
"VCEA","010550468","5","89Q1", 
"VCEA","010550468","5", "8992", 
"VCEA" "010550468", nge »' 8993", 
“VCEA","010550468","5",""89Q4", 
“"VJKA","011351729", ge "BSYY", 
"VIKA", "011351729","'5", "g6YY", 
"VIKA" ,"011351729","5","B7YY", 
"VIKA" »"011351729" AC "geqi" x 
"VIKA" ,"011351729","5",""88Q2", 
"VIKA" ,"011351729","5",""88Q3", 


"VIKA", "011351729","5","88Qa", 


"VJIKA","011351729","5","89Q1", 
"VIKA" ,"011351729","5",""89Q2", 
"V3HA", "001655838", ts we »B5YY", 
"V3HA" emapiesseuen us” “eer” 

“V3HA", "001655838", Hs w “a7yy", 


, "V3HA", "001655838", i) ou "g8qi", 


"V3HA","001655838","5","a8Q2", 


: "V3HA", "001655838", He Ot »"88Q4", 


5 
5 
"V3HA","001655838","'S", '88Q3", 
5 
5 


. “"V3HA", "001655838", " "'g9qi", Z 


"V3HA","001655838","5","89Q2", 


"V3HA" ,"001655838","6","85YY", 
"V3HA","001655838","6", ""86YY", 
V3HA" "001655838" ,"6","87YY", 
V3HA" "001655838", "6", "88Qi", 
"y3na" , "001655838" a6" »'88Q2", 


. 


as "V3HA","001655838","5","89Q3", .- 
 “V3HA" "001655838" ,"5","89Q4", 


70, 
111, 
110, 
151, 
103, 
100, 

90, 


214, 
Ded. 
Sel 


60, 
85, 
84, 
51, 
30, 
37, 
47, 
572, 
549, 
336, 
121, 
121, 
146, 
146, 
43, 
43, 
132, 
132, 
226, 
124, 
98, 
35, 


22, 
20, 
197 


515, 
438, 
349, 


80, | 


151, 
156, 
104, 
156, 
199, 
201, 
242, 
173, 
138, 

40, 

75, 


93 


157 
168 
156 
246 
293 
214 
255 
175 
143 

40 

78 


FILE: NPGS8589 ASC Al 


"V3HA", "001655838", "6","88Q3", 
"V3HA", "001655838", "6","88Q4", 
"V3HA",'001655838","6","89Q1", 
"V3HA", "001655838", "6","89Q2", 
“"V3HA", "001655838", "6", "8993", 
"V3HA", "001655838", "6", "89Q4", 
"v3n4","001911449","2","85yYyY", 
"V3NA","001911449","2", "Bé6yyY", 
"V3NA", "001911449" "2", "87YY", 
“V3na","001911449","2","88Q1", 
"y3nA","001911449","2","88Q2", 
"V3NA","001911449","2","88Q3", 
"V3NA" "001911449", "2", "88Q4", 
"V3na","001911449","2","89Q1", 
"V3NA", "001911449" "2", "89Q2", 
aN cere ee, anumeee,! 
"Y3NA","001911449","2","89Q4", 
"WCWA", "008823103", "6", "85YY", 
"wewa" ,"008823103","6", ""86YY", 
"wCWA",”'008823103","6", "87YY", 
“wowA", "008823103", "6","88Q1", 
"WCWA", "008823103", "6","88Q2", 
“wowA", ''008823103","6","88Q3", 
“wowA", "008823103", "6","88Q4", 
“"wowA","008823103","6",""89Q1", 
"wows", '"008823103","6","89Q2", 
"wowA" "008823103", "6","89Q3", 
“wowA","008823103","6","89Q4", 
"w4RA" "000081993", "5", "'88Q3", 
"XDGA" "003462559" ,"3","85YY", 
"XDA" "003462559" "3" ,"B6YY", 
"XD4A", "003462559" ,"3" ,"87YY", 
"XD4A", "003462559"',"3", "88Q1", 
"xD4A" "003462559", "3", ""88Q2", 
"XD4A", '003462559","3","88Q3", 
“xp4A" , "003462559", "3", "88Q4", 
"XD4A" , "003462559","3","89Q1", 
"xD4A" "003462559", "3", "g9Q2", 
"XD4A", "003462559","3","89Q4", 
"XVRA", "009060598" ,"5","85yY", 
"XVRA", "'009060598","5".,“sé6yy", 
"xvra", "009060598", "5", "87YY", 
*"xvra","'009060598","5", "88Qqi", 
_"xvra","909060598","5", "88Q2", 


~~ "xvrA", "009060598" ,"5",""88Q3", - 


_"XvRA", "009060598", "5", "88Q4", 
; "xvRA" ;"'009060598", "5" ,"89Q1" A 
-"xvRa","009060598", "5", "8992", 
"yvRA" , "009060598", "5" »"89Q3", 
“xvRA", "009060598", "5", "89Q4", 
“XVRA", 009060598", "6", "8SyY", 
"xvRA","009060598","6","B6YY", 
“XvRA", 009060598", "6", "87YY", 
"xvRA","009060598","6","88Q1", 
"XVRA","009060598","6","88Q2", 


100, 
50, 


105, 
31, 


158, 
7a), 
103, 
30, 
30, 
29, 
30, 
26, 
26, 
27, 
26, 
90, 
76, 
59, 
eI, 
al, 
32, 
25, 
9, 
15, 
17, 
1S; 
j, 
26, 
47, 
33, 
12. 
13), 
13, 
13, 
4, 
8, 
1, 
141, 
122, 
140, 
33, 
33, 
29, 
28, 
30, 
30, 
19, 
19, 
154, 
ies, 
140, 
32, 
32, 


94 


ooo 
wee ee ew we 


oor og0qq0g0qo0co0c0c0o0o00°09osd 


oo0oo0o0o0o090 
wv w 


eooocoocecocoodceo 


100 


142 


FILE: NPGS8589 ASC Al 


"XVRA","009060598"","6","'88Q3", 
"XVRA” , "009060598" ,"6","88Q4", 
"xVRA" "009060598", "6", "89Q1", 
"XVRA", 009060598","6",""89Q2", 
XVRA” "009060598", "6", "89Q3", 
"xVRA", "009060598", "6" "8994", 
"X68A" ,"000261221","6","85YY", 
X68A","'000261221","6", "86YY", 
"x68A", "000261221", "6", "87YY", 
"X68A”, "000261221" ,"6",""88Q1", 
"X¥68A", "000261221" ,"6",'"'88Q2", 
"¥68A","000261221","6",""88Q3" 
"¥68A", "000261221", "6 w ‘"88Q6", 
“"xX6BA" 900261221" ,"6 é" » 89Q1", 
"x¥68A","000261221", "6 7) *"g9Q2", 
OVE RRRNTHROIELDAIN at "gant 
"X68A", "000261221" ,"6","89Q4", 
"OAUA", "910468387","2","87xY", 
t) OAUA", "010468387", MD) ily "ge Bal", 
Nolaainiaeceser 2" "eaus” 
"OAUA™, "010468387", Bott "g8Q3", 
“OAUA", "010468387" ,"2","88Q4", 

OAUA",""010468387","2","89Q1", 
“OAUA",”"010668387", "2" *B9Q4", 
"OAUA" "010468387", "8", "85YY", 
"OAUA", "010668387" ,"8","86YY", 
OAUA" "010468387", ‘gn "B7YY", 
"O7BA", 010378696", "1" "BSYY", 
"O7BA" , "010378696", BG YN 
07BA","010378696","1","87YY", 
"07BA" ,"010378696", we »"89Q1", 
"07BA" ,"'010378696", "a" a9q2", 
"07 BA" ,''010378696", nye! »'89Q3", 
"O7BA", 010378696", "1" »"89Q4", 
"o7BA","010378696","7", "8S YY" ; 
"07BA" ,''010378696", "7" "B6YY", 
"07 BA" ,""010378696","7 " gzyy", 
SS hoe at aL Mh 
NIQRA", "001007911" "7 a NB GYY |, 
"2ORA 4001007911" 517" 487 ¥Y" : 
"1QRA", 001007911","7","88qi", 
™yqra","001007911", "7" ,"88Q2", 
1QRA","001007911","7","88Q3", 
1QRA","001007911","7","88Q4", 
"1QRA",”001007911","7","89Q1", 
"sQRA4", "001007911", "7", "8992", 
"1QRA","001007911","7","89Q3", 
"1QRA" "001007911" ,"7","89Q4", 
"32PA »”011100735","3","85YY", 
32PA","011100735","3", "86YY", 
"92PA” ,"011100735" ,"3" ,"87YY", 
"32PA","011100735","3","86Q1", 
"32PA","011100735","3","68Q2", 
"32PA" ,"011100735","3","86Q3", 
32PA","011100735","3","88Q4", 


100, 
460, 
48, 
121, 
36, 
Wp 
10, 
0, 
2, 
3, 
4, 
32, 
16, 
95 
51, 
83, 
63, 
15, 
15, 
19, 
21, 
20, 
20, 
18, 
17, 
442, 
467, 
428, 
61, 
64, 
39, 
40, 


15) 


PAGE 00%, 


FILE: NPGS8589 ASC Al 


"932PA","011100735","3","89Q1", 
"32PA", "011100735", Oe ity »"89Q2", 
"32a". "011100735", on a " 8993", 
"32PA","011100735", "5° 89G6" : 
"32PA","011100735","7", "B7YY", 
"32PA","011100735","7","88qt" , 
"32PA","'011100735","7","88Q2", 
“32PA","011100735", mye "88Q3", 
“32PA", "911100735", MeN " 88Q4", 
"32PA","011100735", diet " 89q1", 
"32PA","011100735","7" "8 89Q2", 
“32PA", "011100735", nye! "89Q3", 
"32PA", "011100735", "7", "8994", 
"4K3A","010047547","6","86YY", 
"4K3A" "010047547" ,"6","87YY", 
“4K3A" ,"010047547","6","88Q1", 
"4K3A" ,"010047547","6","88Q2", 
"4K3A", "010047547" ,"6","88Q3", 
"4K3A" "010047547" ,"6","88Q4", 
"anja" » "010047547" ,"6", “ 89qi", 
"4K3a", "010047547", Oy i) "8 8992" ; 
"4K3A" "010047547", wget ," 8993", 
"4K3A", 910047547", "6 iT) »89Q4", 
maa GeIeIeoeent ceeec een 
“4LVA" ,"010152288","3","87YY", 
"4LVA" ."010152288", "3", "a8qi", 
“4LVA","010152288","3","'88Q2", 
“4LvA","010152288","3", "88Q3", 
"4Lva" 5010152288", "3", "88 4g" ‘ 
“4LVA", "010152288", ke le " Beni 
"4LVA","010152288",""3","89Q2", 
“"4Lva","010152288","3","89Q3", 
“"4LVA","010152288", "3", "8994", 
"4ti3A", "010088037", "6", ""aSYY", 
"4H3A","010088037","6","a6yY", 
"atzA", "010088037","6","87xY", 
snaattoioceagay” SeuRaRea I? : 
“4H3A", "010088037", "6", ""88Q2", 
"4n3a", "010088037", "6",""88Q3", 
“"4N3A","010088037","6",""88Q4", 
"4N3A","010088037","6",""89Q1", 
"anja" ,"010088037","6", "8992", 
“ati3a"',""010088037","6","89Q3", 
"434" ,"010088037","6","89Q4", 
“spud, "010253212","6",""85YY", 
"5S BUA", "010253212","6","86YY", 
"SBUA","010253212","6","87YY¥", 
"SBUA","010253212","6", “ssqi", 
“SBUA", "010253212", "6", wW 88Q2", 
"5BUA"."010253212","6","88Q3", 
"SBUA","010253212","6","88Q4", 
“SBUA","010253212","6",""89Q1", 
“SBuA", "010253212","6", "8992", 
"SBUA" ,"'010253212","6",""89Q3", 
5BUA","010253212","6","89Q4", 


ii, 
49, 
56, 
50, 

105, 
52, 
49, 
60, 
60, 
45, 
47, 
56, 
55, 
20, 
54, 
13, 
10, 
10, 
10, 


79, 
66, 
67, 
19, 
19, 
35, 
a1, 
22, 
ra i 
19, 
a7, 


96 


PA 


FILE: NPGS8589 ASC Al 


"SDKA" "oo 
: me 182769 " ou " att 
"sora" "001827698","3", "86H" 
eh " 001827698", "geen ae 
és A’, 001827698", "3" erg eetne 
een, euuane reas rage? eee 
i Ka", 001827698" ,"'3 a" sot oe 
"SDKA", 001827698",''3" aeeahe 
onde notasveey ease 
"SDKA", "001827698","3" ce te 
"SDKA" ,"001827698" ae pe 
Saree 
"ska", "001827698", "6 "B51" 
{SOKA 001827698" (6. e6TY, 
ee seo e area: "6" "gzyy", 
‘ 1827 " "6 iT} Y ?. 
reo yrooisa7ese","6", ee 
"SDKAY 001827698" "6" 588 " 
: is 018 oom , aS 
Sa Her aa are 
; "00182769 Ue pone H 
ee "001827698", ng Reena 
DKA”, "001827698", "6" Meee. 
"5QFA","010037291" “i eee 
"5QFA", Ree ee ratetatey ; 
ros ge eee ayn? Papen 
_ SOFA", eee ure pen 
‘SQFA" "910037291", "1" oa 
"SQeA","010097291"," ree ee: 
i QFAa’, 010037291", "1" 8809), 
"SQFA’, "010037291", "1" ae 
"SQFA", "910037291"," i" ee 
"SQFA", "910037291", orc "g9g3" 
"SQFA", "010037291" we 
SOFA", "010037291" agit” ee 
"SQFA","010037291" ee ae 
"SQFA", “19037291, 76" ,astr" 
NSQFA", "010037291", new ego 
"SQFA" "910037291", "6" eeaega" 
ara ener eat 
"5QFA Coreen ies gener 
v5grA";"010037291","6", "89g", 
vsgra""010037291" 76" "8902", 
"SQFA fies eee oe 
nsqea"s*010037291","6"" "85a" 
wgRia;"O1zesaae1", "9s" 8sYT" 
sata" s"ot2eseaei", "3", "86tt" 
vSRIAs"Ot2use3e1" "9" "87YE" 
ngnia"s"012456301""3" "Bea", 
gaia" s"oLzusezei"s"3" "86d", 
nsRua" "012058301", °9"5 "8003", 
"SRA, "O12US8301", "3" ("BBaa 
SRAM OL2e58301" "3" "aNd", 
Ere ranneasts 
. 0124 oa t u 2' 
SE ea ee 
» 8994", 


307, 
404, 
364, 
114, 
110, 
109, 


219, 
166, 
109, 
31, 
38, 
80, 
90, 
43, 
45, 
30, 
35, 
69, 
64, 
126, 
33, 
45, 
40, 
20, 
29, 
20, 
13, 
14, 


97 


fiuk typo 


FILE: NPGS8589 ASC Al 


"6FNA","010533444","6","85YY", 21, 
"6FNA", "010533444" "6" ,,"86YY", 35, 
"6FNA","010533444","6" "a7YY", 18, 


“6FNA”,"010533444","6","88Q1", 1, 
"6FNA", "016533444" ,"6",""88Q2", 3, 
"6FNA", "010533444" ,"6",""88Q3", 1, 
"6FNA" ,"010533444","6","88Q4", 1, 
“6FNA","010533444","6","89Q1", Ne 
“6FNA","010533444","6",""89Q4", 2, 


98 


APPENDIX D 


VIMR ANALYSIS FOR THE LAST 8 QUARTER (FY 88,89) OF DOP OUTPUTS 


1. Column definitions: 


a. Cl: 
be C2: 
ce C3: 
d. C4: 
e: C5; 
f. C6: 
GIP 
hye: 
i, C9: 


Ho E10: 


Serial number for DLR 
DOP code 
DOP output for Ist quarter of FY 88 
a eed a 
ia std. Ge 
ae eesth 
DOP output for 1st quarter of FY 89 
Co second. a 
Saeed) ST 


" w " 4th " " iy 


k. C13: VTMR for DOP outputs 


2. MINITAB program that produced this output: 


99 


MIB > read ‘qtrsvtmr' cl-cl0; 

SUBC> format( £4. 0,1x,a3,1x,8(£3.0,1x)). 
144 ROWS READ 

* 52 blank fields converted to * 


ROW C1 C2 C3 C4 cs C6 c7 cB cos C10 
1 1100 PTZ 0 0 0 0 0 2 3 4 
2 1210 NAZ 20 20 59 17 ey 33 30 30 
3 *  NOZ 0 5 0 0 0 0 0 0 
4 1212 NAZ 52 52 48 51 24 Sy 70 90 


MTB > let ¢11=(¢3+c44+c54+C6+c7+c8+c9+e10)/8 . 
MIB > let ¢€12=(€(€¢3-c11)**2+(¢4-611)%*24+(¢5-c11)**2+( c6-c11)**24+(c7-c11)**24+(c8-e4 
> 11)**24+(c9-c11)**24+(c10-c11)**2)/7 
MIB > let c13=c12/c11**2 
MIB > let c13=c12/c11**2 
J 


xick VALUES OUT OF BOUNDS DURING OPERATION AT J 
MISSING RETURNED 1 TIMES 


MTB > print cl-cl3 


ROW C1 C2 C3 “C4 C5 C6 C7 cs c9 C10 
1 1100 PTZ 0 0 0 0 0 2 3 4 
2 1210 NAZ 20 20 59 17 51 33 30 30 
3 ul NOZ 0 5 0 0 0 0 0 2D 
4 1212 NAZ $2 52 48 51 24 577, 70 90 
5 1259 NAZ 0 0 1 0 0 0 0 0 
6 1286 NAZ 20 20 27 30 oo 38 20 15 
7 2019 NNZ 13 13 13 13 4 8 0 1 
8 2041 - NOZ 14 11 5 9 12 4 a 6 
9 * NNZ 15 18 a 7 28 25 32 19 

10 2088 NNZ 7 14 10 13 8 16 11 20 
11 a NOZ 9 8 11 18 8 1 10 11 
12 2118 | NBZ 10 ~~. «10 11 14 30 21 30 28 
13..° 2119 -- NNZ 15 31 16 14 26 29 27 28 
14 es NOZ 39 40 18 7 13 31 26 29 
15, 2097 NOZ 15 16 33 28 12 20 8 2 
16 * NNZ 15 21 33 33 19 15 18 11 
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ROW 


Oe ~tDMW & WA we 


C1 


1100 
1210 


1212 
1259 
1286 
2019 
2041 

* 


2086 
* 


2118 
2119 


2097 

* 
2315 
2319 
2440 
2704 

ad 
2750 
2763 
2775 

* 


2796 
3017 
3018 


3024 
3025 
* 


3103 
3107 
3270 


3311 


3400 
3462 
3446 
3452 
3486 
3616 
3720 
3732 
3772 
3782 
4139 

* 


4143 


C2 


PTZ 
NAZ 
NOZ 
NAZ 
NAZ 
NAZ 
NNZ 
NOZ 
NNZ 
NNZ 
NOZ 
NBZ 
NNZ 
NOZ 
NOZ 
NNZ 
NOZ 
PIZ 
NNZ 
NDZ 
NDZ 
NNZ 


NNZ : 


NDZ 
NNZ 
NNZ 
NDZ 
NNZ 
PIZ 
NOZ 
NNZ 
NOZ 
Noz 
NBZ 
NOZ 
NBZ 
NAZ 
NOZ 
NozZ 
NOZ 
NBZ 
NOZ 
NOZ 
NNZ 
NBZ 
NBZ 
NBZ 
NBZ 
NBZ 
NAZ 
NOZ 
NOZ 
NOZ 
NOZ 
NBZ 
NDZ 
NBZ 


cS «C6 
0 0 
59 17 
0 0 
48 651 
1 0 
2) 30, 
13 «13 
5 9 
7 ? 
10013 
11 18 
il 14 
16 8=614 
18 7 
33028 
sje) sis) 
21 20 
21 20 
29 15 
ry) a) 
12. (12 
9 8 
28 9 =—32 
3 9 
55 52 
49 54 
60 60 
39 = 40 
50 650 
80 8690 
2 16 
171 «121 
28 8 =25 
60 61 
85 64 
23.015 
65 72 
7 643 
11 11 
325 25 
8 17 
9 26 
36061 
109 90 
29 «+30 
18 18 
12 13 
11 10 
30 8630 
7 19 
1 1 
11 10 
10 10 
3531 
11 4 
5 6 
28 23 
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6168 © 


4301 
4326 
4347 

* 
4365 
4421 

* 
4436 
4437 


4604 
4862 
* 


4874 
5144 


$167 
5173 
$190 
5208 

* 
$248 
$250 
5254 
5330 
$402 

* 
5415 
$450 
$455 

* 


6013 
6106 
6153 
6155 


6171 

* 
6256 
6356 
6504 
6719 
6617 
6825 
6827 


7434 


NAz 
NOZ 
NAz 
NAZ 
NOZ 
Noz 
Haz 
NOoz 
NAZ 
NNZ 
NDZ 
NOZ 
NAZ 
NOZ 
NAZ 
Noz 
NDZ 
FIZ 
NBZ 
FIZ 
NDZ 
PIZ 
NDZ 
FIZ 
NDZ 
NDZ 
PIZ 
NDZ 
NNZ 
NAZ 
NAZ 
NDZ 
NAz 


RAZ 
NDZ 
NAZ 
NDZ 
NOZ 
NAZ 
NOZ 
HAZ 
NOZ 
PTZ 
P1Z 
P1zZ 
NDZ 
NDZ 
FIZ 
NDZ 
NBZ 
NNZ 
Piz 
NNZ 
NOzZ 
NZ 
NOZ 
NHZ 
Noz 
FIZ 


121 


33 


146 
29 
29 
20 


106 


102 


0. 14950 
0.03691 
0.04116 
0.06892 
0. 74128 
0.01809 
0.01108 
0. 18277 
0. 10746 
3. 15126 
3.79794 
0. 43084 
0.07116 
0. 19865 
0. 29901 
0. 34921 
1.09537 
1.19356 
0.25245 
0.62974 
0.44315 
0.02121 
0. 23744 
0. 44313 
0. 33783 
1.58942 
0. 28516 
0.09621 
0.19509 
0. 18305 
4.26822 
0.54110 
2.13051 
0. 37461 
0. 36827 
0.54227 
0.87751 
0.01604 
0. 12400 
0.06192 
2.71074 
2.29784 
0.03265 
1.54732 
0. 15079 
0.00112 
0. 18039 
0. 18400 
0. 16288 
0. 50336 
0.04877 
0.37725 
0. 12160 
0.06172 
0.02115 
0. 27386 
0. 50824 
0. 52518 
0. 47476 
0.02487 
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119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 


7436 
* 
9003 
9025 
Ld 


9038 
ww 


3314 


wy 
=m FOF OR FEYA EUS FUP 


ad 


NOZ 
NOZ 
PTZ 
P1Z 
NOZ 
NOZ 
NBZ 
NOZ 
NBZ 
NAZ 
NAZ 
Noz 
NNZ 
NBZ 
NOoz 
NAZ 
PI2 
NDZ 
NAZ 
NBZ 
HOz 
NAZ 
V1Z 
NDZ 
NNZ 
NOZ 
NNZ 


—_ 
wwod Oo wm WmAAS & 


- 


BS 
a = 


Of mew OSC wm we LPL S 


20 30 
0 2 
8 6 
1 0 
1 5 
2 2 
1 1 
0 0 
4 2 
0 0 
7 5 

44 42 
0 0 

49 27 

26 08=— 25 
0 1 

47 47 

40 35 

500 501 

77 52 
8 13 

45 44 

15 14 

16 11 
4 10 
1 5 

40 20 
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> 
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. 17824 
- 66221 
- 02065 
42857 
- 25502 
- 58833 
- 90476 


mOOWe9O CO 


775521 
22751 
69653 
- 163941 
90476 
07290 
04987 
93651 
02096 
00507 
. 00868 
02860 
65549 
16923 
25270 
22308 
. 23859 
- 30159 
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APPENDIX E 


ANALYSIS OF THE SURVEY RATES FOR 84 AVIATION DLRs FOR EACH DOP AND NIIN 


1. Column definition: 
a. C1: Serial number 
b. C2: Overall Survey Rate 
c. C3: Survey Rate for DOP 1 


d.C4, = * * DOP? 
£5: "Vee OE 
gCo: °~ @ oe WOrFs 
hiC7 Fas WOrs6 
Ce: 72 ie BOR 7 
jy Co “ES 6 WOP'S 


k. C11; Mean Overall Survey Rate for 84 aviation DLRs 


Clo aa oo “DORs 

moC13: oS Sporn 
n.Ci4: "— " = *  eapOrs 
Os 15: ~~ " +" DORs 
DClG: ee ee a OO) 6) 
PG a mS  *TRORT 
s Cle mom” DORs 
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2. Each survey rate for each NIIN was computed by calculator. 


3. MINITAB program that produced to compute Mean Survey Rate: 


MIB > read ‘sonana' cl-c9; 

SUBC> format(£4.0,2x,8(£6.0,1x)). 
84 ROWS READ 

%* 456 blank fields converted to * 


ROW Ci C2 C3 C4 C5 C6 Cc? 
1 1100 =. 116400 0.059300 * w * al 
2 1210 0. 685800 * * % 0.363700 0.190000 
3 1212 0. 006100 ue as * 0.006100 a 
4 1259 0. 000000 * * 0. 0000000 ue * 
ROW cs co 
1 0.065500 * 
9) * * 
4) ¥ * 
4 * te 


MTB > sort cl,c2-c9,c10-c18 
NIB > mean cll 

MEAN = 0. 036961 
NIB > mean c12 

NEAN = 0. 033489 
NTB > mean cl3 

MEAN = 0. 051800 
NIB > mean cl4 

MEAN = 0. 014328 
MTB > mean cl5 

NEAN = 0. 047906 
NIB > mean c16 

MEAN = 0.030722 
NIB > mean cl? 

MEAN = 0. 024958 
NTB > mean cl8 

MEAN = 0. 10270 
NIB > print c10-c18 
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ROW 


Wan A UI & AD 


Cll 


116400 
685800 
006100 
000000 
. 008500 
028400 
035600 
010800 
- 017500 
004400 
003600 
- 001500 
050200 
. 034900 
. 003200 
025900 
052300 
032000 
008000 
004700 

* 
001200 
002400 
000000 
. 004700 
001900 
011100 
003500 
002600 
116100 
010700 
233700 
059300 
059100 
045900 
. 000000 
005100 
002400 
022800 
000000 
005900 
003900 
012300 
- 007000 
001700 
- 024000 
010200 
. 008800 
0. 000000 
0.009400 
0.010100 
0. 007800 
0.023400 
0.070300 
0. 005600 


ee009D900090909009090909900 


C12 


0. 059300 


0. 00360 


++ Ft tetzetorttete eee tet 


0. 032000 
* 


* 
0. 001100 


+ 


0. 23370 


eseeteeereetetee ze etrtezor+ +t tte HF H Ft 


= 


* 


0. 002700 

t 
0.045400 
0. 038800 
0. 006600 


a 
— 
w 


0.00440 


t+#ttettee te tetoqotrtete tte tet ¢ 


0.005500 


0. 002800 
* 


+ 
0. 003300 
t 
* 
* 


0.116100 


te#eeeeetee 


oo 


0.00780 


C14 


* 
* 
* 
0. 0000000 
* 
0. 0284000 
0. 0462000 
0. 0052000 
0. 0053000 
* 


0. 0025000 

* 
0. 0184000 
0. 0324000 
0. 0034000 


0. 0303000 
* 


* 


0. 0080000 
* 


0.015000 


t+etetteteertettrte tte te totrttrt ete et 


0. 0398000 
* 


* 
* 


9.0201000 
* 


++ ¢ 


106 


cis 


t 


0. 363700 
0.006100 


ve 


0.006500 
* 


++t sete tet et tt + t 


+++ ¢ + + t 


+ 


+++ + + + 


0.005900 
0. 006300 
0.010400 

* 


0.001600 
* 


0.013100 
0.010400 


C16 


* 
0. 190000 
ve 
* 
* 
% 


0. 010800 
0. 016900 
0. 156000 

* 
0. 004700 


0. 000000 
ft 


s+ + t 


0. 026300 
* 


0. 004700 
0. 000000 
0. 001800 
0. coo000 
0. ooc00Od 
0. 004700 
0. 000000 
0. 028400 
0. 003500 
0. 002600 

* 


* 
* 
ve 
ve 


0. 045900 
0. 000000 
0. 005100 


0. 002400 
* 


* 
* 


0. 001500 
0. 013400 
0. 003000 
0. 001800 

t 
0. 000000 
0. 006900 
0. ooo000 


0. 000000 
t 


al 
t 
or 
* 


C17 


0. 065500 


tt tte tee ¢ tt + F 


0. 000000 
0.016500 
0.043300 


ooo 


t 
* 


e+ s+tteeteeeetette tt 


- 007800 


* 
ve 
* 
* 


- 000000 


* 


- 003100 


* 
* 
* 


. 000000 
. 007600 


ve 


- 011900 
. 076400 
- 004500 


0. 102700 


c10 


5190 
5208 
§220 
5248 
5250 
5254 
5330 
$402 
$415 
$450 
5455 
6013 
6106 
6153 
6155 
6166 
6171 
6256 
6356 
6504 
6719 
6817 
6625 
6827 
7434 
7436 
9003 
9025 
9038 


eocegss999999999990929999999990 


Cll 


- 027600 


030600 
114500 
013200 
006600 
008400 
003700 
056100 
002900 
046200 
010100 
247000 
003800 
024500 
007000 
045500 
003000 
000000 
017400 
000000 
024300 
127800 
002300 
000000 
000700 
043800 
034000 


. 076900 


177200 


C12 


0. 011700 


+2 H+ t+ PHHe HY 


0. 003800 
0. 024600 
0.001300 
0. 021200 


oO. 000000 
ft 


ft 
w 
0.024300 
* 
* 
* 
0. 001200 
0. QoOCCO 


0. 125000 
nt 


* 


a 
-_ 
w 


+++ eeteetertesetetet e+e i+r + ¢ 


0.011700 


> 


* 


Q. 251700 
* 


* 
w 
* 
* 


0. 000000 
0. 222200 


C14 


* 


0. 0029000 
* 


++ eet eteee eet ee et 


0. OOCC00N 
wn 


wn 


0. 0000000 


0. ooCOCCO 
w 


n 
n 
al 
n 
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C15 


we 
* 


0. 114500 
* 


0. 023000 
0. 000000 
0. 002800 
0.018200 

t 
0.007300 


0.011400 
t 


+e eeetetete ee eee ot 


0. 200000 


C16 


0.013300 


+ 


++ 3 


0. 089100 
* 


0. 247000 


> 


+2 + + 4 


0. O0O0CO 
* 


ve 

we 
0.004100 
o. QOO00O 
Qo. oo000e 
0.096400 
0. 000000 
0.115300 
0. 133300 


Cl? 


0. 0468200 


i=} 


eog90°0 


eo090 


- 053600 


* 
* 


. 000000 


011000 
005700 
154700 


- 002900 


* 
ve 
* 
a 


000000 
004700 
074700 
006900 
000000 

* 


MIB > describe ell 


Cil 


Cil 


N 
83 


HIN 


MTB > hist ell 


Histogram of Cll 
Each * represents 2 obs. 
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es°999999999 
Ps) 
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